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EXACTLY CALCULATED | | 
For the "A LOND ON, 


Perſon, though of an © 


draw a true SUN-DIAL on any Vertical or 


rigbe PLANE, however Situated in reſpect 
* Only with the help of a pair 
es 1 a Line of Chords ; and TIP any 


Arithmetical Calculation. 
| < like never before FIST * 
To which 1s added a TABLE; ſhewing the Diſtanct 


of each Hour-line from the Meridian: Upon 
Horizontal Dials, Calculated to every Dogs of 


Latitude. 
LIKEWISE, 
888 T, INSTRU MENTS L 
CONCAVE, s CAREFLE X 
VX. CYLINDRICAL 
ene 
| ALSO, 


How to Adorn the ſaid Dials, with all Uſeful 
FURNITURE. 


Relating to the 
COURSE of the SUN. 
| By John Good. 8 


Du, Primed for, and Sold by Richard iow, = 
company, in Poſters- _ on Tower- Hill 1706. 
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COTNENTS 
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ROB. 1 Upon 


Point in a Right- | 
Fed oP 
Ib 2 4 Riot Lins bets 


Line being 
bow to draw another Rein ine bei gen, 
be Parallel thereunto at any a fee — 


Astronomical Definitions. EN 
Horizon. 


3 80 


to find a True Meridian Line; and 
the Sun. 4 
e Latitude of the Place, be 
clin: tion of the Sun, and the Altitude 
the Sun being given, to find the Azimu 
eometically. „ 5 
A Table of the Sun: Declination. 7 
7 to find the Declination of any Plane. 9 
To find the Hour of the Day, and Azimuth 


of — at any time of the Lear, 9 Sutton s 8 
| A Deſcription of Dialling, 16 
Of the — ſorts of Dial Planes. 4 ib. 


Chap. 1 How to draw an Horizontal Dial. p. 18 
Chap. 2 How to draw the Hour-Lines up- 


n a Direct South Dial. p. 19 

Chap. 3 How to make a dire North 
Dial. p. 20 
1 | Chap. 


| _—_— 4 How ro make 4 dire Eaſt or wel 
E 
Chap. 5 Howzo Ss Hour Lines pon _ 
” Bia _ Deglining g oh * via} 
a aw io mn L uin 1 : 
Ch 455 7 Howto Bad: Tila Dial. 5 : 
Chap. 8 How to draw Hour Lines upon Far 115 
clining Dials. ; 
Chap. 9 How to place an Uprgh 1 Dial 2 


and haw t place the Hours on every Dial p. 
The Tbres pry th in Dialling, Caleulated to 
every ination. . p- 2 


A Table 1 Herizontal ſtetoing what 
Angle every Hour maketh with the Meridian, Upon 


all Horizontal Dials, from one degree of Latitude 
70 90. | 
A Table of Horizontal Spaces Calculated for th the 


Latitude of London + ſherorng what Angle, every 


Five Minutes makes with the Mcridian «jon an 


Horizontal Dial. » 33 
A Table ſhewing what Angle every Hour, * 
ter, Half, and Three ®uarters of an Hour matte. 


in a direct South Dial. 4 Table for Eaſt an 


Welt Dials ; and Table for the Polar Dial. Ly 34 
A Table "of Hour-Diſtances, and Bas 
Hour from the Subſtile, in Declining Dials, In the 
Latitude of London. p. 35 
Chap. X. Of the Meridians of ot her Countries, 
end how to inſert them into any Sun- Dial. p. 65 


Spot Dialling. 
& I. Direction for making two ſorts of 8 put 
Dials. p. 69 
II. How to draw Hour. lines upon the Window: 
poard, Walls, and Floor of 2 Room. P. 72 
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Comme Dili, = 


+ I. How to make an Horizontal ConcaveDial. 


5.2. How to make aDireSouth or North St 4 
cave Dial. p. 75 
&. 3. How to make a Dire Baſt or Welt, and 
Equiaoctial Concave Dial. 
9.4. How 79 make a South or North bea, 
ing Concave Dial. 


+ . How to maks a Polar Concave Dial. P; 8 75 


Of the Furniture in Concave Dials 


* 1. How 40 draw che Parallels of rhe Sun's 
z<lination, in Concave Dials. P» 78 
$a. How to draw the Azimuths or 


1 How zo draw te Piney or Langu 


How to draw the Hours from Sun Rig to 
= — called the Italian and . 


6 5 How to draw the Almicanters. p. 80 
Convex Dialligg. p. 81 


A Table the Latitude of Places in England 
Scotland, el. 7 P. 83 


4 Inſtrumental Dialling, 


Chap. 16. Kere: 95 
Chap. 17. How to draw a Dried South- Dial. 
Chap. 18. How to make a Direct North-Dial. 

ot- Chap. 19. How to find the Reclination = = 

59 lane. p-. 88 

W. Chap. 20. How to draw the Hour. lines, _ 

72 Direct South or North Reclining Dials. Bm 


Chap. 21. A general Rule to know which Pols 
wither the North or South 7s to be elevaled over 


4% Plane. | 2 
"Chap. 22. How to.moke 4 Dire Eaſt Wa 
93 


Dial. N 
Chap. 23. How ro draw Hour. lines apo Direll 
Eaſt and Weſt Reclining Dza/s. p. 94 


Chap. 24. How to make an EquinoQial-Dial. p.g6 
Chap. 25. How to make à Polar Dial. p. 9) 
Chap. 27. How to draw 1 bag og 4 Far 
Morning Dial, by tbe ts Polar Scales on tb. 
ie | p. 101 
Chap. 28. How to draw the Hour. lines »pon any 
Declining Equinoctial Planes. p. 204 
Chap. 29. Of Dial Planes har do both Decline 
end Recline : How Hour-lines, are to be de 
feribed upon then. p. 106 
Chap. 30. How the Meridian. line zs to be placei 
#n all thoſe Dials, that are refered to a New: 
Latitude, DEE: p-. 110 
Chap. 31. How to place the Dial upon the D 
Flane. | p. 113 
Chap. 32. Of Declining and Inclining Planes and 
| bow Hour lines may be deſcribed upen them. p. ib. 


Reflex Dialling. 
Chap. 33. How to make a Dial upon tha Ciel ing 


a Room. 8 p. 114 
Chap. 34. Cylindrical Dialling, p. 117 
ca 35 How to make 4 Dial pon the Pillar 
of an Houſe. p. 118 
Chap. 36 Of ſuch Circles of tho Sphere, as are 
deſcribed upon Sun-Dials. p. 120 


Chap. 37 How to deſcribe the Equinoctial, the 
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vil * 
10 Tropicks, and any, ather Parallels 7 declins- | 


Sun-Di 121 
* r How 0 d de ry the EquinoQtial, the two 
Tropicke 2p97 ſt or Weſt Dial ib. 


2 Howto deſcribe the EquinoQtial, and the 

5 Tropicks e direũ South Dial. p. 124 

y to deſcribe the EquinoQial, and the 

Tro picks on any Upright Declining Dial; or 

imo == as both Reine and Decline. A 126 
32 8 How to deſcribe the Babyloniſh 

I 26 


x5 39 How 10 draw the Planitory then o 
Sun Dials p. 130 
C hap. 40 How to deſcribe the Azimuths on any 
OU 132 
4 1 To draw Azimuths on the Horizontal 

122 
55 2 To draw Azimuths on an Faſt or We 
4 
6 3 To draw Azimuth on the direff South 

P 13 
|. 4 To draw Azimuth on any Devlining 


- 135 
. 1 41 How to wake « Sun Died; hee «die 
Man may Anow the Hour of the Day. pi. 136 


Typegraphical Errours. 


Page 5 live 24 for ABDE, read ABCD, p. 99 
26, for Meridian r. Subſtile. P. 121 l. 12 for Chap. 36 
Chap. 37. P. 128, I. 2 for C. 37 r. C. 38. P. ang l. 
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Fhe uſe of the Oben Maps, and otbet Tit p 
beds with other parts of the Naben 


. By Robart Arhiold, 
Adoerriſament. 


Arge new Contrĩvance, 
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IF. 
; 


When tis uſed as a ſingle die, 


fince 
by the ae and motion of a Plate — the Glaifes 

t, Od ect is immediarely preſent before any 
of them. As a double Microſcope it ſtands in a conve- Lia 
niant poſition to the Obſervers Eye, upon 3 Leggs, and} -- 


taking off any of the Glaff 


1 


is contriv'd ſo, char the Light is thereon with very great. 
advantage upon any Obje& whatſoever. Either way, ( 
performs more than any Inſtrument of chis kind, hitherto 0, 
us'd, and is every way adapred to the purpoſes both of fd 
Uſe and Entertainment, it diſcovers all the rich works He 
of Nature, it thote why Oded chr the dare Eye 2 
cannot dach. 54 =_ 
, - off e @ 


Invenred and * by Edmund cap at a Croſſe· Fam: 

in Moorfields, Arca all Gentlemem, that are ther 
Mathematically inclin'd, may be furniſhed with all kinds 

of Inftruments uſeful in thoſe Studies. 


NECESSARY 
JINTR DUCTION: 


TV. 


Conſiſting of PRES 
w | PROBLEMS and DEFINITIONS} 


1. and A ftronomical fi 


| For the more eaſie Apprebending, and ready Pers 
forming, of the 5 Matters and x ge 


tontained in the following Treatiſe. 


y, En 
. 3 2 
„ GH TRE . 
ny Upon a5 Point { as 03 taken in the Righe- 


5 Line R, to ereQ a Perpendicular OS. 


. Ol your Compaſſes to any fmall Dittabce; 
Y, and ſetting one Foot in the given Point. 
O, with the other ne make marks on both the 
des of O, as at T, and V. 
ye, 2: Open the Compaſſes toany Diſtance, greater 
ban the former; and ſetting one foot in T, with 
the other deſcribe the Arch hh: Alſo, with the 
ame diſtance, ſer one foot in V, and with the o- 
cher deſcribe the Arch gg, croſſing the former Arch 
*. in the P oim 8. B 3. 


t 


| 
| 
| 


| 
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. Draw the Line O 8, and it will be Perpen- 


dleſcribe the Arch C; Again place one Foot in By 


dealar to the given Line QR. 
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- — 


. 
A Right-Line being £roen: how to draw another Jp , 

Right-Line, which ſhall be Parallel thereunto| 11, 
at” 3py. diſtance required. mc 


ET the Line given be AB, unto which is 15 
required to draw another Right Line CD, + 
which {ball be Parallel to the former Line AB, Ri, 
and at the diſtance A C. 12 

I. Open your Compaſſes to the Diſtance AC, 


then ſer one Foot in the point A, with the other 10 


and with the other deſcribe the Arch D; then drauf che 
the Line CD ſo that it may only touch che twoſy,. 
Arches Cand D, ſo ſhall che Line C D io drawn pe- 


be Parallel to AB, and at the diſtance required. ,. 


2 2 — — ͤ — —ę— . 
Aſtronomical Deſcuitions. 


IN Horizon is that part of the Heavens as 
a4 2a quick Eye can diſceri in an open Place: 
* which divides the Heavens into two. Equal Parts C 
The middle Point of the Heavens which is oveth, 
Our Heads, is called the Zenith; and that Went 
our Feet the Nadir. 


2. The Meridian is a great Circle of the Hes 7 


230 
Ann 


vens, paſſing through the Poles, the Zenith ani 
Nadin, in which the Sun is at Noon, and af of 
Twelve a Clock at Night. | a; 


3. Ti 


| 3 
| 23. The Eguinoctial 1 of. the 
Heavens, dividing it into the Northern and South | 

ern Hemiſpheres ; and takes their Names from the | 
two Poles, that being call'd the Northern Hemi- | 
ſphere, in which the North-Po/e is ſeated, and 
Ty that the Southern in which the South-Pole is ſeated. 
0} Unto this Circle when the Sun in bis Aritiugl 

motion arriveth, [which is twice a Lear] the Days 
„and * are of an equal length through 
3] whole World. | > 3 390 
| This Circle cutteth the Axis of the World at 
3 Right Angles, and is ſeated in the Heavens every 
. I ways 90 deg, diſtant from either of the Polen. 
| 4. The two Tropicks are Smaller Cireles of the 
> Heavens, deſcribed parallel to the Equinoctiu 
'(Crc/e, and at 23 deg, 30 min. diſtance there from; 
chat being the greateſt Declination that the Sun 
path from the 75 towards either of the 
Poles. Of theſe Circles one is called the Tropick 
of Cancer, or Northern Tropick ; the other the 
ropick of Capricorn, or Southern Tropick. Theſe 
Nr 

r een them ways 
never going more Northward or Southward, chat 
is, declines not nearer to any of the Poles I than 
; deg. 30 min. Wherefore, when the Sun in his 
Annual motion, ſhall arrive to the I > of 
Kancer, which is about the 10th or 11th of Func, 
be maketh the longeſt Days to all that Inhabit the 


as 


- 


Northern Hemiſj And when be arriveth to 
Ie Tropick of Capricorn, which is about the tirh 
E December, he maketh the fhorteft Daprro rhoſ 
Fat Inhabit the Northern, and the tengeſt to 

thoſe of the Southern Hemiſphere, X 
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How to find a True Meridian line; and 
the Azimuth of the Sun. 


ST Tis very neceſſary to have a true Meridian 
ae, which may be obtained many ways, but 
the beſt I know for Practice is this; 
Get Lk thick Board of a Foot Square, ot 
mote, then in the middle, or as near as jay be 
Haften a ſtrong Iron pin, about three Inches long, 
and make it ſo faſt, that it will not ſhake ot 
ield in the leaſt : It matters not whether it be 
aly Perpendicular, or not. 
Set this Board Horizontally, with Earth or San 
upon the Ground; about Nine a Clock ſee where 
the Head of this Iron pin | which muſt be ſharp 
at Top] giveth its ſhadow upon the Board, mar 
that Place: Then take a Wooden Ruler, ſhan 
alſo at one End, and lay it ſo, upon the ſhar 
End-of the Iron-pin, that the ſharp End of tt 
Ruler, may touch the Mark, then carrying it 
ſteady, deſcribe a Circle. 
Come again about Three a Clock in the After 
- noon, and mark where the Shadow of the Top 0! 
the Iron pin is in that Circle again. 1 
Draw a line from thoſe two Marks, which 
will be Eaſt and Weſt, and the Perpendicular tc 


kk © Mr waUHuh, Aa 


that Line will be a True Meridian-line. : 
But becauſe the Sun may be under a Cloud 
when you come at Three a Clock, you may mal 
Three or four more Circles, and uſe them as ye 
rr 'm 

N he 


E 


(s) 

When you have a True Meridian. line, you will 
eaſily find the Sun's Azimuth, or Diſtance from 
the South, for hold but up a Plumb-line, and the 


Angle which the Shadow maketh with the Me- 
ridian-line, is the Azimuth, or you may lay the 
Edge of your Quadrant to the Meridian: line, and 
the Shadow of the Plumb- line paſſing through the 
Center, will give you the Azimuth in the limb, 
ul and better than if you Calculated it by the Sun's. 


Altitude. 
de — rg . 9 22 


— — 


d P RO B. III. ig. 3. 


The Latitude of the Place, the Declination of the 

ind} Fun, and the Altitude of the Sun being given, 

er} 70 find the Azimuth, Geomerricglly = 

arp deg. min, 

arlf The Latitude of the Place is C51 30 41 
3 Cont 


an The Declination of the Sun is & 29 9 
an] The Altitude of the Sun is'C18 2 


my I. Upon the Center Q, deſcribe the Semi circle 
z 14 HZO for half the Meridian, and upon Q raiſe 
the Perpendicular QZ, for the Zenith. 
II. Set 51 deg. 30 min. of your Line of Chords, 
which is the Latitude of London, from Z to E, 
_ | and draw AQ for the Equinoctial. 

III. Ser 20 deg. 9 min. the Sun's Declination, from 
K towards Z, to the Point D, (being it is North) 
and draw the Line DT parallel to EC fo is DBT 
| 1 re - the Suns Declination. 

* + 1V. Set 18deg. 2 min. the Sun's Altitude given, 
from O to L, and from H to M, and how the 
ML, for the Parallel of Altitude. 


Linz 
V. Take 


(6) 
V. Take in your Compaſſes, half the length 
of the Parallel N Altitude SL, or SM, and oth 
that diſtance upon Q, deſcribe the innermoſt Se. 
micircle ACG. ; | 
VI. From the Point B, which is where the 
Parallel of Declination, arid the Parallel of Alti. 
tude do interſect, erect the Perpendicular BC, 
till it touch the innermoſt Semicircle. 
VII. Lay a Ruler from Qto C, and it will cut 
the outermoſt Circle in E; ſo HE meaſured up- 
on a Line of Chords, be 80 deg. the Sun's Azz f| 
#uth from the North part of the Meridian. | 
VIII. EZ ſhall be 10 deg. the Az:murh from 
the Eaſt or Weft. | 
_ Laſtly EO ſhall be 100 deg. the Azimuth from 
the South part of the Meridian. 
Note; And whereas throughout this Book there is ||, 
continual mention made of Degrees and Minutes ; 
know, that a Degree is the 360th part of any 
Circle, each of which Degrees is ſuppoſed to be 
| divided into 60 parts called minutes, ſo that 
45 min. is three quarters of a Degree. 30 min. 
half a Degree, and 15 min. one quarter of a 
Degree, Rc. | | 


7 


— 


th I] A Table of the Sun's Declination, Exattly Cal- 
ich culated for this preſent Year, 1706. 
he A Table of the Sun's Declination. | 
ti. 2 b x RO ; * 
ary Febru. | March. April. 
CHE d. m. d. m. d. m.] d. m. d. m. d. 
ut I 218.41 13S. 44 38.4 08N-38 18N,o5 23N.10 
W. 012121 3113 24]03 oo[o8 38/18 20/23 14] 
Pr 3121 21/13 
14021 10/12 

5120 5912 
m 20 4712 

7120 36111 
m 8120 23 11 


„ 
* 


Shi Sap, 
IA Table of the Sun's Declination, Exaily Cal: 
culated for this preſent Year, 1506. 
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A Table of the Sun's Declination. 


Fuly. 4uguſt. Septem. October. Novem. | Decem. 
„ m. [d. m. d. m. [d. m. d. m. d. m 


22 N. o4 5 N. os ſoq N. 18 [o) S. 2017 S. 42 23 8. 07 
221 364 493 55197 43[17 38023 11 
21 47114 3003 31108 05/18 14023 15 

| o8 27118 29123 16 
| 5108 $0118. 45123 21 
21 1813 34jo2 22[09 1218 3923 
21 08 li 1401 35909 3719 14/23 
20 5712 51]O 36]09 56119 2823 
20 472 35/0 12/10 18019 42/23 
lo 3919 55123 
IT 00120 09 23 
20 121 35 loo 211 22120 2223 
59% 14008. 2211 4820 3423 
119 46/0 5400 4512 4120 46[23 
19 33110 330 0912 2520 5723 
19 2010 12lor 3212 4521 09 | 23 
| 13 051,21 20,22 

13 24 |21 3023 
13 4421 4023 
14 0521 35023 
14 24/21 5923 
14 44122 08122 
15 0322 16122 
15 2222 24122 
15 4022 31122 
15 58122 39122 
16 16122 4522 
16 34122 51122 
16 51122 58122 
17 oB[23 222 
17 25 
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How to find the Situation of any Plau, fm 
the South or North, towards either Eaff gt 
4:44 Commonly" called the Declinariont of N 

lane. e 


The Declination f 4 Plane, is an Arch of this 
Horizon comprehended between the Pole of the 1 
Plane, and the Meridian of the Place. Or it i 
the diſtance of the Plane it /eif, from the prime 
Vertical Circle, or Azimuth of Eaft and Weſt. 
To find out the Declination of any Plane, there 
If are required two Ol ſervations to be made by. the 
dum at the ſame inſtant of time. The firſt of the 
Same Horizontal diſtance from the Pole of the 
Plane, and Secondly, of the Altitude of the Sum, 
Fr, to find the Sun's Horizontal diſtance 
en the Pole of the Plane. Apply one edge of 3 
1 Quadrant, to the Horizontal-line of your | 
ſo that the other may be Perpendicular to it, and 
che Limb of the Quadrant muſt be towards the 
Sun, and hold the whole Quadrant Hotizontal 
as near as you can conjecture: Then holding 
up a thread and plummet, at full liberty, ſo that 
the ſhadow of the thread, may paſs both through 
the Center and Limb of the Quadrant, obſerve 
then the degrees cut by the ſhadow of the thread, 
and numbef them from that ſide of the Quadrant 
that” ſtandeth ſquare or Perpendicular to the 
Plane : For thoſe degrees ate the Horigomal dis 


C Secondly, 


flante required. 


10 
. This Horizontal diſtance and the Sunil N 
ude 


Altit ing obſerved at the ſame time (as neat De 
28 will help you to the Planes Declina 
tion, by the Rules following. | 
Fir, by having the Altitude, you may find the 
2 by the foregoing Problem of the Intro 
jon. Then by comparing the Azimuth, and 
the Horizontal Diſtance together, you may find 
Planes Declination in this manner. 
When you make your Obſervation, of the 
Fun Horizontal Diſtance, mark whether the ſha- 
Jon of the thread, fall between the Sourh, and 
that fide of the Quadrant which is Perpendiculat 
to the Plane. 45 
I. If the ſhadow fall between them, the A2. 
mth and Diſtance added together, do make the T 
Declination of tbe Plane, and in this caſe the De. 
elination is upon the ſame Coaſt whereon the 
Ke Azimuth is. r gn ces 
„II. If the ſhadow fall not between them, ſub- 
S thatt the leſſer of them from the greater, and the 
*remainder ſhall be the Planes Declination ; and if 
the Azimuth be the greater of the two, the Plane 
Declines to the ſame Coaſt whereon the Sun is; 
but if the Diſtance be the greater, then the Plane 
Declines to the contrary Coaſt. 


And here Note, that the Declination thus found 
is always accounted from the South, and that all 
Declinations ate counted from either South or 
North, towards either Eft or Weſt, and muſt 
never exceed 90 degrees. 

I. If therefore the degrees of Declination do 
| exceed 90, you muſt take the refidue of that 
N Number 


fue 


% a «„ MM 


il Number to 180, and that ſhall be the Planes 


Declination from the North. 
II. If the degrees of Declination exceed 180, 


| then the exceſs above 180 deg. gives the Planes . 


Declination from the North. towards that Coaſt, 
wk is contrary. to the Coaſt whereon the 
But ſeeing the Dec/ination; is the Angle con- 


cular from the Wal 


tained between the Perpendi 
and the Meridien, it may be the beſt ro wait 
in fair Weather, till 100 find the Sz ig the 
Meridian; and then the. Angle upon the Lim 


| of the Quadrant, will it {elf be the Declinetion. | 


To find the Hour of the Dq, and the Azimuth of 


the Sun at any time in the Summer half. year, 
by Collins's: QMadrant. And. 


Irſt to rectify the Bead. Lay the thread over i 
the Day of the Month in its proper Ciel 


and if the Seaſon wherein the Quadrant is to 588 


uſed, be in the Winter half-year, ſet the Bead by 
removing it to the Winter-Ecliprick ; but in the 
Summer let ir be ſet to che lower or Summer- 
Ecliptick, and then it is fitted for uſe. at 

One Caution in rectifying the Bead is to be 
given, and that in Summer time: If it be required | 
to find the Hour and Azimuth of the Sun by the 
Quadrant, before the hour of 6 in the Morning, 
or after ir in the Evening, or (which is all one}. + | 
when the Sun hath leſs Altitude than he hath at 6 
of the Clock; then muſt the Bead be reftified to 
the Wrnter-Ecliptick, and the Parallels above the 


| Horizon in the Reverted Tail, are thoſe which 
will come in uſe. | 


Example. 


= 8 965 d 199 4671 Lan | E. 
Admit when the Sun hath r9. dep, 
Meret 
May, his obſeryed Altitude were 56 deg, the Beal 
being ſet to the Summer-Ecliprick, and F to 
that "Parallel of Ati Urge amoneſt the Alritude, 
oo Ae in the L 9 1 the true time 

Day tobe et paſt 11 in the Fore Ie 
ox 53 min. 77 mi 12, and the Bead amo | 
ate ſhews the Sun's. true Coaſt to 
| 23.deg-" from the South, Eaſtward in the Fore [ 

V 


Ta 
13 min. of Ta 
Declination, which yrill be about the 6th d 


prc 


| 
| 
1 


ngon, and! eſtwatd ir in the Afternoon. | 
| | —— — —x the 


hat Altitude | Sup ſbl eve at 6, an 
the Chet in the gn p up 


＋ IS will be ea ormed by bringi 
. Ti 1 5 vat 2 5 2 ou _ 
ics to the le Or the Cradrant, 
the Parallels of Altitude it ſhews T 
| what Akne the Sun ſhall have at 6 of the Clock i th 
It alſo among the Azimuths ſhews what Azimuth fin 
the Sun will have at the hour of 6. En 5 
So when the Sun hath 17 degrees of North 

"* ination, as about the 27th of April, his Altitude 
at the hour of 6 will be found to be 13 deg, 14 
Min. and his Azzmtb from the Meridian 100 B 
30 min. whencg I may conclude. if his obſerved| to 
«api be leſs upon the ſame Day, and the] tt 
Hour and 4 , ſought; the Bead muſt be fer] 4 
| 5 Winter-Ecliptick, and the Operation per 
1 brd * the Reverted Tail. 


Hea| 


Cz) | 
Here it may be noted alſo, That the exateſt | 
{way of rectifyng the Bead, will be either from a 
o Table of the Suns earn, lagi the Thread 
over the ſame in the graduated Circle, or from 
A true place, laying it over the ſame in the 
oper Eeliptick. n. 


. ———— , — 
e Io. find the Sun's Altitude on all Hours': at any '* 
b Tue prcheſad. 

N 


IN Summer time, if the Hour propoſed be be- 
1 fore 6 in the Morning, or 7 6 in the 
Evening, lay the Thread to the hour in the Limb, 
the Bead being firſt reQified to the M inter- Ecliptic, 
and amongſt the Parallels of Altitude above the 
upper Horizon, it ſhews the Altitude ſought. 


Example. N 


The Sun having 16 deg. of Declination North- 
ward, as about the 24th of * laying the 
Thread over the Declination, I ſer the Bead to 


Ng 


18 


nd 


K. the Winter-Ecliptick; and if it were requited. to 
ah find what Altitude the Sun ſhall have at 36 min. 
le ".oby in the Afternoon, lay the Thread over s 


ö 
Je- 
de 


in the Limb, and the Bead among the F 


rallels of A/titude will fall upon 7 deg, $ 
141, At all other times the Operation is alike ; the'® 
Bead being reQtified to that Ecliprick that is proper® ® 
| to the Seaſon of the year: Lay the Thread over 
he] the propoſed hour in the Limb, and the Bed 
er} amongſt the Parallels of Altitude, ſhewerh che ** 
ot | 47 1hude lought, he Th 
eiiie A other 


"1 _ 
- is 


(14) 
Another Example. Ee 


So if it were N the ſame day to find 1 

what Altitude the Sun ſhould have at 19 ming. 
paaſt 2 in the Afternoon; Lay the Thread in the 
imb over the time given, and the Bead among 
the Parallels of Altitude will fall upon 45 dey 
for the Altitude ſought. _ 


—_—— 


—_— cc 


| 5 1 ; | J * 
Wo Tofidehe Sun's Altitude on all Arinut-. 


N the Summer half. year, if the Azimuth pre 
I pounded be more Northward than the Azzmut 
ot the Sun ſhall have at the hour of 6; The Beal 
muſt be rectified to the Winter-Etliprick, an 
brought to the Az7muth propoſed above the uppaſiu 
Horizon, and there among the Parallels of Anh 
tzde, it ſheweth the Altitude ſought. anc 
So about the 24th of April, when the Sund 
Declination is 16 deg, his Azimuth at 6 of the 
Clock will be found to be 100 deg. 1p min. from 
the South; Then if it were require to find thef} * 
Suns Altitude upon an Azimuth more remote, Pe. 
upon 107 deg. 54 min. from the South, lay ingpen 
: the Thread over the Declination, I ſet the Bead too 
| __ the Wiater-Ecliptick, and afterwards carrying it 
d the Azimuth propoſed among the Parallels of 
| - Alritzde above the upper Horigon, it falleth upon] 
 »7 dep. for the Suns Altitude fought. 
In all other Caſes bring the Bead (rectified to 
| the Ec/jprick proper to the Seaſon of the year) 
to the Azimuth propoſed ; and among the Pa 
rallels of Altitude it ſheweth the And N 


(15) 

80 for the ſame day J ſer the Bead to the Summer- 
JEclipriek, and if it were required to know what 

Altitude the Sun ſhall have when his Azimuth 
inis 50 deg, 48 min. from the Meridian, carry the 
un pead to the faid Azimuth, and among the Pa. 
eh rallels of Altitude it will fall upon 45 deg, for 
the Altitude ſought. , 


8 — — a — * 
” — 


Tt Altitude 4 the Sun being given, bow to find 
the Hour of the Day, and the Azimuth of the 
Sun in Winter. N 


Ic | 
1 — the Bead to the Winter-Ecliprick, and 
eu N carry it along among the Parallels of Ali 
an ude till it touch or interſedt that Parallel of Al- 
peſſtitude on which the San was obſerved, and the 
/iThread in the Limb ſheweth the Hour of the Day, 

and the Bead amongſt the Agzimuths ſheweth the 
UNvr7 S AZ imui h, | | 


be | 4 > Example. 
the] So about the 18th of Ofober, when the Sun's: 


Peclination is 13 deg. 10 min. South, if his ob- 


ingfierved Altitude were 18 deg. the true time 
| rofot the Day would be found to be either 36 min. 
z itfefter 9, or 24 min. paſt 2; and his Azimuth 
 ofÞould be 37 deg. fim the South. 

JONE / g : 


| 


A 


| 


C16) 
4 Deen er of Dialing, |, 


JALLING is' an-Art teaching how: lf an 
Meaſure the time of the Day, by the 
of the Sun; And originally. is a 2 lf fi 
Science, attained by the Philoſophical contemf 
tion of the motion of the Sun, the motion of thi an 
Shadow, che Conſtitution of the Sphere, the Si 
ation of Planes, and the conſideration of Liner. an 
The motion of the Sun is regular, it moving 
equal Space in equal Time; But the motion d be 
the Shadow irtegular in all parts of the Earth, w 
leſs under the*rwo Poles, and that more or lei le! 
according to the Corſtitution of the Sphere, i 
the Lituatiom of the Plane. Ws 
And therefore: by Art there is found out Rul 
to mark out the irrepular motion of the Shadow 5 
all Latitudes, and on all Planes, to comply wit Lil 
the regular motion of the San. And theſe Rule | : 
of adjuſting the motion of the Shadow to they 
motion of the Sun, may be called the Art aye 


Shadows. | cor 
W 5 | Lett by 
of the ſeveral ' ſorts of 1 upon which DT AI = 
are uſually made. 4 i 

Definitions. | bo ; 


Dial Plane is that Flat whereon a Dial if 2 
intended to be made. 
Of Dial Planes ſome be * others Declinet 


and others Obliguc. Ml 


Py 


0 - — 


Of Direct Planes there are five ſorts. 
1. The Horizoma/ whole Plane lies flat, and is 
el to the Horizon; beholding the Zenith. 
2. The South Erect, whoſe Plane ſtands upright, 
and directly beholds the South. 
. The North Ered, whoſe Plane ſtands up- 
ia right, and directly beholds the Nori bb. 
4. The Eaſt Eredt, whoſe Plane ſtands upright, 
and directly beholds the or 
I The Weſt Kref, whole Plane ſtands upright, 
Jad directly beholds the Wer. DA 
Of Dec/iners there are infinite ; and yet may 
off be reduced into theſe two Rinde. 
I. The South Erect Plane, declining more or 
less towards the Eaſt or Weſt,  * 
2. The North Erect Plane, declining more or 
Flt towards the Eaſe or Weſt. _ 
Of 0b/:ique Planes ſome are Dire , others 
Declining ; and are of four ſorts ; but of them 
A Iihall not Treat, 
id | Note 1. That all Angles ate uſually meaſured 
y a Line of Chords, whoſe Radius or Semi-dia- 
{eter is equal to the Chord of 60 deg. and do 
contain 90 deg. which is a Surant; lometimes 
by a Tangent-line, '*: vg 
2. If the Hours of a Dia! be never ſo truly 
rf drawn, if the Stile benot well plac'd, it will not 
Igo exact; therefore obſerve theſe thtee Rules in 
ſſetting your Stile. 8 
1. That it has the ſame Center [ if there be any! 
Vith the Subſtile and Hours. 
2. Its due Angle. | 
3. That it ſtands perpendicular to the Subſtile. 


5 


* 


A 


Multum 


—_—_—_ 
— — 


— — 


| 


|  Multem in Parvo- 


— * 
7 * * 
= * * _ 7. : * 
, . 
1 * c ” 
” — 
A 0 : 1 
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| 1 * 1 : pu 1 
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a , » „ F * 
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| D* the line A B, for 6 and 6 Mowing 


manner for the remaining hours. 


% 
„ 


r of f * e l nl +: 5 2 * | 
W yo draw an Horizontal Dial. 


1 . 


LF and Evening E 
2. Draw NS, perpendicular to AB; this ſhall 
be the 12 4 Clock Hour ine. } 
3. Let C, the Interſection of the foreſaid Ling 


be the Center of the Dial, then take in your 


Compaſſes 6o deg. of a Line of Chords, and with 


Segment of a Circle, as AmB. "1:3 


4. Tum to your Table of Horizomal Spaces, 
and fee what ees.and Minutes anſwer to 11 
and 1 a Clock; you find they are 11 deg. 51 min 
take therefore 11 deg. '51 min. out of your Lim 
of Chords, and ſet it from m to aa, on both fide 
the 12 2 Clock line. 

Likewiſe rake 24 deg, 20 min. for 10 and 24 


Clock, and ſer it from to bb. Take 38 deg} 


4 min. and ſet from to cc; work after the ſam 


J. From 


SSS 3 eas © OERS 


ff 
- — 


Fr 


W 
\Y, 
2 
th 


- . 
| of Chords and {et it mn n to , thro” 
| dawthe line C4 


es a nl Bi 
/ t 12 4 | A 
2. That the 12 a Clock line muſt be ſet exactly 


8 North and South. 


to the Horizon. 


oe CHAP. IL Eg. 5. 
A 70 draw the 1 2 Direct South 


Here is little difference between deſcribing 

Ol. a South Dial and an Horisontal Dial; only 
e, 

1. That the Angle which every Hour- line makes 


with the Meridian muſt be taken fromthe Table of 
South Dial Spaces, and prickt down on the Seg- 


mn the Hor izontal Dial, 


— . 
— — 


Sale maſt ſtand at Right 


3. That the whole Plaxe muſt be lald paralle! / 
1.4 That the 2 hours above the Line of 6, are 


ment of the Circle A, B, m, as before directed in 
2, That 


l 
| 


| 20 
2. That the Angle which the Stile makes wi h 


the Meridian mult be 38 deg. 30 min. ae 16 
Complement of your Latitude. 


Note; That the Stilemuſt ſtand at Right Angle | 
with the Plane; 
2, That the Face of the Dial muſt look exact) 
South, and be _ INN to che Horizon 


———— —— — 


DD” ET CEC” ua. AS — 


| CHAP. in. li. 6 
85 to draw the 0 5 upon a D Nan 


Direct North Dial, is 1 ſame win q 
z Direct South Dial; for, if you take a South 
Dial and turn it upſide down, * the Stile t9 
point upwards, as the Stile of the South doth domi 

Wards, and leaving out the Hours near the Merz 
n, in theſe Northern Latitudes : as the Hou 
4 of 9, 10, II, and 12 at Night, and 1, 2, and 3 10 
the Morning, all which time the Sun is under thi 
Horizon. I ſay a Sautb Dial ſo inverted, and fixed 
againſt a direct North Wall, mall give the trut 
hour of the Day. 


— vi 


CHAP. IV. Ng. J 


How to drau the Hout. lines ahn 4 Direct, Eak 
or Weſt Dial. 


5 / 
IA 75 DA —＋ eee, Nebebn a8 


JP ON the point C, if it bean Eaſt Dial;®t 
upon the point D, it a Weſt, with 60 deg, 


of you line of Chords draw an obſcure ne 
0 


= are << a, 


N 


Fig. 4. 


—— 
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of a Circle EF; then take 38 deg. 3o min. the 
Complement of your Latitude, and ſet it from 
E to F, and draw CF thro the Plane. Call this 
Line the Eguinoctial. 

2. Aſſume any two points in this Equinodia/ 
at a convenient diſtance for the Hour- lines of 11 
and 6; and thro' theſe points GH, draw per- 
pendiculars to the Equinotlial. 
3. On G with 60 deg. of your Line of Chords, 
deſcribe an obſcure Arch of a Circle IK, and ſet 
_| Mhereon 15 deg. from I to K, and draw the Line 
K, to cut the Haur- line of 6 in the Point L, 


vtile 8 to this Plane. 
4. Upon L with 60 deg: of Chords, deſcribe 
an Arch of a Circle M, N: between the Howy- 


equal parts with 15 deg. of Chords. Then turn 


ake the faid numbers out of your Line of Chords, 


he Hour-line of 6, ſhall be the true Howr-lines 
or an Eaſt Dial from 6 to 11; but if you transfer 
he ſame diſtances on the Egquinoftial before 6, 
s there is after 6, and thro? theſe diſtances draw 
ines parallel to 6; you have allo the hours 
clore 6, as 5, 4, Cc. L923 % 


Note 


fall LH be the height of the perpendiculur 


ine 6 and GL. Divide tne Arch MN, into fire 


0 your Table for Eaſt and Weſt Dias, and ſes 
hat number ſtands againſt each hour, and the 
ntermediate Spaces, it you pleaſe to put them in) 


= * 
- 
A 


and put them upon the Arch MN, from M to NW. 
F. Lay a Rule from L to each of the Diviſions 

OOO, Cc. and where the Rule interſects the 
Equinotlial line, make marks & *, Cc. Lines 
irawn thro” theſe points & & &, Cc. Parallel to 


} 
[ 


IP 2. In this Line chooſe a Center as C upon 


TA e 


0 (22) li 

Note; 1. That the Stile may be a plate of Braſil un 
or ppt the IHE — bejof 
tween 6 and 9 on inocti thi 
the line of 6, — to the Plaue. * 

2. That an Eæſt and Weſt Dia! is the fame in 
all Reſſ fave that the hour lines of 4, 5, 6, 
8, in the Morning in the Eaſ+ Dial, muſt be 
7, 6, 5, 4, in the Evening on the Weſe Dial. 


be 
5 ad 2 Ai 
CHAP.V. 


| How to draw the Hour- lines South or Nortl 10 
Planes, Declining either Eaſt or Welt, 30 deg. and 


ü | \ | $0; 
I. T RAW the Line NS for 12 aClock Honsel 
| line; L 


wil 
Sur 


© which with 60 degrees of Chords, deſcribe u 
F obſcure Circle. | ; 
3. Turn to your Table of Requ/izres, and fer lil 
what is the Subſtiles diſtance for 30 degrees of 
Declinat ion; *Tis 21 deg. 40 min. take the ſaid — 
| diffance out of your Line of Chords, and ſer it 
{ fromMtoS: thro' C and S draw and obſcure 
| Line for the Subſtile. | Bo 
4. Now turn to your Declination, in the Tables 
of Hour diſtances from the Subſtile, and ſee what 
numbers ſtands againſt each Hour | and + part l. 
if you would inſert them in your Dial] transfet 
theſe numbers by help of your Line of Chords intoſ bo 
the Circle from S, towards AB; and thro' the 2 L 
Points draw Lines from C, the Center of yout of 
Dia; theſe are the hours required. 


I 
4 190 
Ld 


1 23 * 
s. And Lefty, In your Table of Reguiſites 
. the e height, and w 78855 
of Decliaat you'll find 32 deg. 37 min. Set 

is di S to T, then draw CT, and 
height of the Stile or Gnomon. 
ate 1. That the larger the Radius of your Line 
Chords is, the better you may inſert the Hour- 


be placed on the left fide of the Meridian; and 
thoſe hours that are next to the numbers in 1 ; 
Table muſt be uſed : but the contrary, if the 
Ti Declination be Veſt. 
3. If the Face of your Dia! be towards the 
My North, you muſt turn the Dia! bottom upward ; 
. Jand reckon the Hours the contrary way; So a 
auh Eaſt Decliner, will be a North Eaſt De- 
ell claer, and a South Weſt Decliner, will be a North 
Weſt Decliner leaving out the Hour lines, [which 
on will be needleſs] before Sun-ſerting, after 
uf Sun-rifing. | 
4- That the Stile muſt be fix*d upon the Sub- 
1 ile, and ſtand at Right Angles with the Plane. 


——— . 

3 CHAP. VI. Fig. 9. 
Bow 70 draw the Hour-lines «pon an EquinoQial 

les Plane. 

nat 

u TRAW the Right Line AB, for the Hori- 

fer zontal Line of the Plaue, and croſs it 

no dout the middle thereof at Right Angles, with 


hea Line 12 Q 12, for the Meridian and Hour. line 
th of 12. 


2, Upon 


1 * 
7 


2. If the Declination be Ee/7, the Subſtile muſt |! 


— — — — 


| . Circle CDE, which divide into 12 equal pat 


meadth of the diſtance that is between the Hou 
-  /ineot 12 and 3, or 12 and 9. And then will th 


* 24 85 3 
2. Upon the Line 12 Q 12, either above f 
below Q, aſſume any point as 8, and ſetting ol 
foot of your Compaſſes therein, | it being open 
to the Radius of your Line of Chords] deſcribe ti 


beginning at D. ; 
3. Lay a Rule to 8, and the ſeveral poin 
OOO, Cc. and it will cut the Line AB, in th 
points & & N, Cc. 2 1 
Laftly; Through theſe points & X., Cc. di 
Right Lines all parallel to the Line 12 012, 
ſo your Dial is finiſhed, — 
The Stile may be either a ſtreight Pin, of tl 
length of the Line QS, and ſet perpendicular to th 
Plane, upon the the point Q; the ſhadow of th 
Top thereof only giving the Hour. 
Or it may be a plate of Braſs or Iron, of tl 


ſbadow of the upper edge thereof give the tni 
hour of the Day. bak 


* 


"1 


— — 


CHAP.VI. Fx. n 
How to draw the Hour. lines apon a Direct Pola 


Plane. ,, 
1. NEfſcribe the Circle A BD with 60 def 
of your Line of Chords. © 

2. Draw the Diameters AC and AD at Righ 
Angles, in the Center O. AC fhall be the hour d 
12, and BD the hour of 6. N 
3. Turn to your Table of Polar Dial, and Tel 
what numbers anſwer to every hour; take thi 


ſaid numbers from your Line of Chords, an 
4 prick 


——— 


The bottomPeice 


FX 


—_— (25) $ 
— them down in the Circle ABCD, on both 
des the 12 a Clock- line: Draw lines from theſe 


Points thro the Center O, and your work is | 


done. | 7 
Note 1. That this Plane, by reaſon of its North 


Reclinat ion, is in Summer, capable of receiving 


all the Hours from Sum riſing to Sun. ſetting, and 


therefore the Hour- l nes of 4 and 5 in the Morn- 
ing, and of 7 and 8 at Night, muſt be drawn 
through the Center, as you did in the Horizontal 
_ 

2. That the Hour-Line of 12 muſt ſtand 
exactly North and South. 

3. That the Plane muſt be elevated the ſame 
number of degrees towards the South, as the 
Equator is in your Latitude. | 

4. The Stile muſt be a ſtreight Pin or Wire, (ſet 
perpendicular to the Plane, from the Center O) 
of any length. | 

5. The South-inclining Plane oppoſite to this, 
is directly the ſame, only the Forenoon hours in 


this muſt be the Afternoon in that, and the hours 


of 4 and 5 in the Morning and of 7 and 8 inthe 
Evening, muſt be omitted. 1 


* 


* a DD dit... lied 
— — —ͤ— 


— 


C H A P. VIII. Fige 11. 


How to draw the Hour-lines pon Far- Declining 
| Dials. 


Ecauſe the Tables extend no farther than 
60 deg. of Declination, | and if they had 
been Calculated ro 90 dep. they would have been 
of little uſe, We Stile's height being ſo 


ſmall, 


20 
ſmall.the Hour. lines would have been of no Com 
petent Diſtance ] and becauſe many times there 
may be Occaſion to make a Dial for a greate 
Declinarion, I will ſhew a Geometrical way ti 
jo ſuch, by the help of a Line of Chord 
only. vo 
Let the Declination given be 80 deg. Eaſt ward. 
1. Draw a line BC, perpendicular to the [ 
rizon Of the Plane. 
2. Upon C, with a Chord of 60 deg, deſcribe th 
Arch Q'S, then out of the Table of Requi/ires tak 
the Subſtile's diſtance, and ſet it from Q to N 
take alſo the Stile's height, and ſet it from N to l 
3. Draw CD for the Subſtile, and CE for the 
Stile: Then at any convenient diſtance draw KL 
parallel to CE the Stile. Alſo aſſume any ti 
points in the Subſtile, and thro' them draw the 
perpendiculars FG, and HI. | 
4. Take the neareſt diſtance from T to K 
and from V to KL, and fer it from T to R, ant 
trom V to D. 
5. Upon D and R, with 60 deg, of Chord 
deſcribe two Arches of a Circle, and ſer off the 
Inclination of the Meridian from T to P, and fron! 
to O. With 15 deg, of Chords divide the Seg 
ments into equal parts, beginning at O and P. 
6. Lay a Rule on D, and on each diviſion in th: 
Arch VO, and mark the Interſection of the Ruk 
with the Line FG. Then lay the Rule to R, and 
work after the ſame mnnner in the other Ard 
and HI. | 
7. Thro' the marks made in HI, and GF, dra 
the Hour · lines. | 
Note 1. When the Plane declines Weſtward, ti 
perpendicular CB muſt be pur on the Nene bar 
| | 2. 


(27 
2. That the Inclination of the Meridian muſt 
be ſet on the ſame fide of the Subſtile with the 
Perpendicular. . | 
Thus have you finiſhed your Dial, and in the 
making of this you have made a South declining 
Weſt 80 deg. 555 for if you turn the Paper, an 


| look through it, it will on the back: ſide be a 


# South declining Weſt 80 deg. only the Forenoon 


i# obſerve what was 


Dia made by the former directions) will atall times 


hours in this, muſt be Afternoon in that: Nay, of 
right,” you have made in this one Dial Four, vis. 
1 North, n_ Eaſt or Weſt, if you well 


id of the Dial declining 3odeg., 


— —— — — 


CHAP. N. 
How to place an Upright Dial rruly. 


LL Upright Dials, in what Lat. ſoever, have 
the Mer. perpendicnlar to the Hor There- 
fore to ſet your Dza/ exact, hang a Line with a Plum- 


met at the end thereof, upona nail fixt in rhe line of 


12 toward the top; then apply your Dial to the place 
where it is to be fixt, ſo that the line and plummet 
may hang juſt down upon the line of 12: The Dial 
thus faxt(it the Declination be truly taken, and the 


(if the Sun's on it) give the true hour of the day. | 
Note. In every Dial truly placed, 1 ſtand | 

on the South. ſide of the Plane looking Norihward, 

the Hours on your left- hand of the Mer. are the ||} 

Morning-Hours, on your rigbt-hand are the Even- | 

ing- Hours; but if you ſtand on the North. ide of 

the Plane, your Face being Southwerd, then the 


— 


"| Forenoon-Hours are on your right-hand, and the 


Afternoon Hours on your left- hand; becauſe your 


bt. hand, in relation to the Plane, is where your 
'} left-hand was. 


A | 


N 


r 
—— 


. A" 
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7 1 | ——— | 
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CHAP XK. 
Of the Meridians of other Countries, and 

how to inſert them into any Sun⸗ Dial. 


T is eaſie to inſert the Meridian of any other 
[ Country into any Sun. Dial, made for any other 

ce; if firſt you know the difference of Longi-. 
tude, between the two Countrys, in Time; and 
alſo, whether the Remote Country lie Eeftward 
or Weſtward, from the Home Country : For, 

If the Remote Country lie Eaſtward of the 
Home Country, it is Noon ſooner than it is at that 
Place the Dial doth ſtand in; if it lie Weſtward 
then it is Noon later. 4 1 

As for Example, 

Suppoſe that in a Sun. Dial here at London, you 
would inſert the Meridian or Noon-tide of (on- 
Rantinople, by the beſt Geographers, the Meridian 
of Cl 2 lies Eaſt ward of che Meridiax 
of London, 30 deg; 45 min. which converted into 
Time by allowing 15 degrees to one hour, and x 
lepree to 4 minutes of Time, it is 2 hours and 
7 min. that is 2 hours and a quarter. Wherefore 

you ſubtract 2 hours 15 min. from 12 hours, 
the Remainder will be 9 hours 45 min. or 3 
quarters of an hour. Therefore if upon a Dial 
lere at London, you write the word Conftantinople, 
ion the Howr-/ine of 9 and 3 quarters, | or make 
is &,] the ſhadow of the Stile of the Dial, 
Iden ir ſhall fall upon the Word or Mark, you 
may conclude it to be Noon at Conſtantinople z and 
Mowing that, it is eaſily known what hour it is 
t any time of the Day. 

You have ſeveral Countries inſerted in the Di- 
South Dial. Fg. 5. K A. 
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Spot Dialling. 
© CHAP. XI. Fig 12 & 13 
Directions for making Two ſorts of SPQ T. 


DIALS, very uſeful to ſhew the Hour with- 
in the Houſe, | 


3 
DESCRIPTION 


OF THE 
SPOT-DIAL 


Tz Spot. Dial, is of two ſorts; in the ona: 
bright Spot goes to the Lines, in the othe! 
the Lines go to a black Spot; the former being ex: 
plained, the latter cannot be unknown. The 
manner of drawing the Hour-lines, is the ſame a 
was ſhewed on any other Dials, in the foregoing 
Chapters; but conſider, if there was an Axis d 
Stile on this Dial, it would paſs through the Back 
board (which all ſuch Dials muſt have) and th: 
very Point where the Axis doth go through, is ths 
Place where a hole in the one, and a ſpot in — 

| Othel 


(69) mu 
other is to be made, that at any time (the Sun 
ſhining] will ſhew you the Hour of the Day. 


— 


Ser. I. 
For the making of theſe Dials. 


1. Get the Joyner to make you a moulded Wooden 
Frame, with miter-Joynts,like the frame of a Look- 
ing-Glaſs, or ſuch a Gilt Frame, as are made for 
Pictures; about 8 Inches long, 5 Inches broad, 
and an Inch and half thick, and nail upon one of 
the longeſt edges of the Frame a piece of thin 
Board a little longer then the Frame, and bur half 
as broad: This piece of board is for the bottom, 
and be ſure that your Frame ſtands exactly per- 
pact upon the bottom piece : Then for ths 

ck of your Frame , get a thin Plate of Wood , 
exactly fit for it, and at the Top of this Plate of 
Wood make a hole about 3 Inches long, and rwo 
Inches broad, and upon that nail a piece of Tin, 
or rather Copper-Plate. 

2. You muſt get a piece of Crown Glaſs fit for 
2 Frame, and grinde one fide of it till it is as 
ucid as Paper, thus : Lay pou Glaſs upon a Lin- 
nen, or Woollen Cloth to keep it from breaking ; 
then with a ſmall piece of Glaſs, and Calice-Sad 
grinde your Glaſs ; but you muſt have a great care 
not to grind the other fide ; for in little time you 
may ſo ſmutch the Glaſs by heedleſs miſtake of 
the fide, as to mike it uſeleſs. 

3. Having found the Declination of your Glaſs- 
Window, againſt which it is to ſtand, make a 
Dial exactly the bigneſs of your Glaſs upon Paper, 
to that Declination, with Sr:/e and Subſtile drawn 
upon the Paper, as if you were to make it — 

the 


1 C70 

the Wall without Doors, or outſide of the Vin. 
dow : But the Figures of this Paper-Dial muſt be 
inverted, or made backward as in Figure 13; and 
if you Write in Roman Letters, for Nine you muſt 
Write Eleven; and therefore your beſt way is to 
have a Copy before you, of Figures ſo drawn. 

4. Nowto find where theSpot will be; remember 
that it will be always in the Szb/{i/e, and as fat 
diſtant from the Stile, as is the diſtance between 
your Glaſs and the Tin: Put therefore your Glaſs I 
already ground, into the Frame, and take the 
neareſt diſtance between your Glaſs and Tin; for Il © 
this end make a ſquare of Paper; and applying f 
one fide to the Glaſs as it lies in the Frame, make Il 4 
2 point ar the neareſt diſtance, and clip off the I. 
reſt of the Paper at that point; with that diſtance Id 
come to your Dial on the Paper, and lay the long. f 
elt edge of this ſquare to the Subſtile, and carry it 
backward or forward upon the Subſtile, till the | © 
marked point juſt toucheth the Stile; then hold- I 
ing it, draw a line from the Subſtile to the Stil, 
aud mark that point upon the Paper- Dial, where 
this Line cutteth the Subſite, vis. at thecorner of | 
the ſquare, (which 1 call the Suhſtile- point) and 
draw a found © about it, that you may know 
it again. 

5. Having drawn your Paper Dial the Exalt 
bignets of your Glaſs, and found your Suhſtile. 
#0132, you rauſt draw the Hour. lines upon the 
zorgh file of the Glaſs, thus: Wet the Figured 
ſide of your Paper. Dial with Gum-water, and 
u ic on the ſinooth fide of your Glaſs; and when 

it is diy, ſer one Foot of your Compaſſes upon I and 
| the Center of the Dial, and open the other to the N "Pc 

Subſtile-print , with that diſtance deſcribe a S-. 


micir cit 


— 


Ft ; 
nicircle, and from that Semicircle draw all your 
Hour-lines with a Pen and Ink, by the fide of a 
Ruler yy rhe fide of the Glaſs; your 1 
Figures wn wrong as they appear 
through the Glaſs, which you will find 1 


when your Dial is in the — and finiſhed. 


6. Mark your Subſtile. point u our Glaſs, 
and take off your Paper-Dial. 7 / 

7. Make faſt your Glaſs in the Frame with ix 
ſmall Tacks, the rough fide next the Back-board. +! 

8. Make a little hole in the Tin, perpendicular 
over againſt the Sub ſtile. point, which you will 
find by the l y which you may draw 
a 1 ine from the Subſtile. point, and 
Ink it upon the Top of the Frame, and ſo draw it 
down your Bacꝶ- board; then take the Diſtance 
from the Szb/ti/e-point to the outermoſt Edge, or 
Top of the Frame, and ſer it upon your line drawn 
on your Back-board, from the Top downwards, 
which diſtance will be perpendicular over your 
dubſtile point. 

9 And Laſily, with Vhite- Lead and Linſeed- 
0 ground together, Paint the rough fide of the 
Glaſs ; then glue on your Bacꝶ board, and your 
Dial is finiſhed. 

Now your Dial being made, ſet it cloſe to your 
Glaſs-Window, and the Sun entring thro' the little 
hole, will caſt its Ray upon the oppoſite Hour- 
lines, and fo give the time of the Day. 

I need not ſay much of that Form, wherein 
the Lines go to the Spot, for it is but the ſame 
Inverted, as if you ſhould turn this upſide down, 
and draw the Lines towards the indoor Street, 
the upon a clear Tranſparent Glaſs, and on the infide 
Se. ward the Houſe, inſtead of the Plate of Wood, 


le and 


W Bug 


— 


eee 


| | 2 

and the Tin, you muſt have a Glaſs ground, with 
one black Spot at the bottom, where the hole is 
in the Tin, unto which Spot every Line will come 
ſucceſſively, according to the time of the day ; and 
the Figures muſt be made upon the clear G/aſs at 
Top; and there muſt be a great ſquare Qu 
of Glaſs in the Window behind it, for the Le 
will make a very unhandſome Confuſion. 
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How to draw Hour-Lines upon the Window-board, 
Walls, and Floor of à Room, the Sun ſhining 
through a ſmall Hole made in any Pane or Quarry 
of Glaſs in the Window. 


Irſt, if in the G/1ſs-Window of any Room, one Nor 
Pane or Quarry of Glaſs be darkned, and a Wh: 

Hole made about half a quarter of an Inch Diameter Wia 
in the middle thereof, the Sun ſhining upon 
the Window, will through that hole caſt a bright 
Spot of Light into the Room, which as the Sun in 
his motion paſſeth by the Vindot, the Spot of 
Light will be alſo removed from place to place, 
ſometimes upon the Window-board, ſometimes 
upon the Zambs, ſometimes upon the Sides, and 
ſometimes upon the Floor of the Room. If ſuch a 
Hole ſhould be ſuppoſed to be the Nadus or 
Point of the Top of the perpendicular Stile of 
any Dial, I ſay from it the Hour. lines of a Suns 
Dial, or of ſeveral Dials | for every fide or part 
of the Room is a different Plane] may be made 
about the Room. If, ö 
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1. Horisyntally you apply an Horizontal-Dial 
to the Hole in the Ghif: Window, and extend 2 
thread Horizontally alſo from that Hole, over every 
Hour-line | or half and quarter Hour. line] till it 
touch the Side,, Doors, Windows, Fambs, or 
other Object or Impediments ſtanding in the way] 
about the Room. Then, 

2. The Twelve a Clock Hour. line, being both 
in Hour-line, and an Azimuth alſo ; you may [ by 
perpendicular Thread, or Threads, transfer the 
ſame to the Cieling or Floor of your Room, or to 
which of them will beſt ſerve your Turn. and 
ſometimes there may be occaſion for both : Then, 

3. In this Meridian Line find any Point. from 

which a Line or Thread extended to the Hole in 
the Window, may repreſent either the Dzred | or 
Reverted] Axis of the Word, and unto that Point 
e Mor Points; all the Hour. lines which you draw in 
2 that Room will have reſpect unto, * be in the 
ame Plane with | this Axis: And therefore, 
n | 4. If you fix a Thread in one or both of theſe 
t Pare, | or Poles rather] and extend that String 
by the fide of another String, extended from the 
Hole over any Hour-line or Point, found on the 
ide of the Room [| as before] that moveable String 
being gently moved by the fide of the Horizontal 
ring, (hall trace out | upon all Objeis that it 
meets withal ] the Hour. lines, which the extended 
Horizontal String doth repreſent, 
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Concave Dialling 


CHAP. XII. 


How to draw Hour-Lines in the Inſide of Regular 
Concave Hemiſpheres. 


HESE Regular Concave Hemiſpheres ate 

the moſt natural Planes, upon which Hour. 

lines may be deſcribed, for they do naturally re- 
preſent the Sphere; and the manner how the Hour: 
lines and Furniture may be deſcribed, into ſuch 
Dials, ſhall be the Work of this and the next 
Chapter. | 


— 


— 


Wer ! A 
To make a Horizontal Concave Dial: 


HY% a Concave Hemiſphere prepared: 25 
S. N. E. W. divide the Limb into 4 Qua 
drants, noted as the former Letters; one of the 
Quadrants divided into 90 deg. open your Com: 
paſſes to the Quadrant, and ſetting one foot upon 
E. or W. with the other, draw the Meridian ot 
12 a Clock Hour. line S Z. N take out of the Qui 
drant, the Latitude 51 deg. 30 min. and ſet thoſe 
degrees upon the Meridian from 8, towards Z t0 
P, which P ſhall be the Pole of the World; the! 
placing your Compaſſes upon P, [they being 
opens 


7 
opened to a Quadrant] draw the Equinollal Circle 
EE W. which divide into 12 equal parts; your 
Compaſſes being opened as before to a Quadrant, 
and one foot being placed in thoſe marks, made 
in the Eguinoctial, with the other foot deſcribe 
Circles, which ſhall be the Hour-lines required; 
the Stile muſt be erected in P, with an Angle of 
51 deg. 30 min. the Latitude of the place; and 
equal to the length of 60 deg. of the Quadrant, 
the Top muſt hang over the Center of the Hemi- 
ſphere Z, and be parallel with the Limb, or ere& 
a Stile in the Point Z, of the ſame length with 
are the former, which ſhall ſhow the hour with the 
ur. Top only. 


1 


ch Szcr, II. 


How to make a * South or North Concave 
ial. 


HIS Dial is made altogether like the former, 

only inſtead of ſetting off the Latitude from 

Sto P, you muſt only ſet off the Complement 

of the Latitude 38 deg. 30 min. and the Hour- 

OY lines only from 6 to 6, are deſcribed thereon ; the 

ho reſt of the Hour: lines, are reſerved for a Direll- 
Dial beholding the North. | | 


ol — __ 2 
* Szcr. III. Hg. 15. 


ol How to make a Dirett Eaſt or Welt Concave Dial. 


en 1 * the Hemiſphere be Z SNG, the Limb 


being divided into four Quadrants, and wm 
0 


8, downwards, ſet the Latitude to P, then open 
your Compaſſes toa Quadrant, ons foot being ſet 
in P, with the other draw the Circle QE A, which 
Circle divide into 12 equal parts, your Compaſle 
being opened to a Quadrant, one foot placed in 
each of theſe marks, with the other draw Circles, 
which ſhall be the Howr-lines required,; as in 
Fg ure 15, The Stile may be a Wire laid from P to 
P, os Vir erected in the Center E, equal to 
the Semidlameter of the Quadrant; for better 
Inſtruction ſee the Figure, which is an Eft Dial 

In the ſame manner is an Eguinotia! Dial 
made, only all the hours from 6 in the Morning 
| rill6 at Night, muſt be drawn, as the reſt aboye 
| thoſe proper for the Eaſt or Weſt Dzals are, and 
as the pricked hours 9 8 7 and 6, in the Figure. 

Alio the Hour. line of 6, viz. the Line P 6P, 
muſt be P 12 P, and the reſt number'd as in the 
Figure is expreſſed, and number'd with Aritl. 
metical Figures. 


Sxcr. IV. Fig. 16. 


Ho 0 to make a South or North Declining Con- 
cave Dial. 


_— 
— 


VOR Concave being prepared, quartered 

and marked with the Letters Z NE W,. 
your Compaſſes being opened to a Quadrant, 
and one foot in Z or N, draw the Horizontal 
Circle ES W, take the Declination, and prick it 
down in the Horigontal Circle from W to H, one 
foot of your Compaſſes remaining in H, and be- 


ing opened to a Quadrant, deſcribe the Meridian, 
5 | 2 


of them into 90 deg. from N, | operands and from 
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77 
or hour of 12, in which from E, ſet off the Com- 
plement of the Latitude, or from it's interſection 
with the Horizontal Circle, ſer off the Latitude 
to P, one foot of your Compaſſes being in P, and 
opened to a Quadrant, draw the Equinoial Q FA, 
and where it is interſected by the hour of 1 2, be- 
zin to divide it into 12 equal parts, one foot of 
jour Compaſſes being placed in each of theſe 
Points, and being opened to a Quadrant, draw 
Lineswhich ſhall be the Hour Lines required. For 
the Stile, that muſt be erected in P, and the top of 


ja. Wit muſt paſs through the Center of the Limb 


of the Concave, and be equal to the length of 60 
leg. of the Quadrant, or you may ere the Stile, 
in the point S, the length equal to the former; 
which will ſhew the hour of the day with the 
very top of it. 

Note, This Figure Declines Weſt ; which if it 


had Declined Eaſt, the Declination muſt have 


been ſet from E. 


— ww. — TE o 
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Scr. V. 
How to make a Polar Concave- Dial. 


Polar Concave- Dial, is nothing but an Hori- 
3 zontal-D1al, in the Latitude of go deg. and 
of a 


Fall others is moſt eaſie to be made, for if you 
divide the Limb, of the Concave Hemiſpheres into 
24 equal Parts, and from the Center of the Con- 
cave, (by help of a thin Ruler that will bend) draw 
ltteight Lines to each of them, thoſe ſhall be the 
Hour-Lines required. 

For the Stile, it muſt be a ſtreight Wire erected 
Perpendicular in the Center of the Concave, whoſe 
ſhadow will at all times (the Sus ſhining) give 


the hour of the Day, and the hours of theſe Daals, 


mult be numbred from 12 to 12. T 
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| Of the Furniture in Concave- 
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| CHAP. XIII. 


| SECT I. How to draw the Parallels of the 
| Sun's Declination, in the foregoing Con : J. 
cave Dials. 


TE Equator being drawn, ſet off the degrees 
of Declination from the Equator in the Me- 
ridian of the Concave or Subſtilar, both upwards 
and downwards: then place one foot of your Com 
paſſes in the Pole, and extend the other to thoſe" 
you marked, from the Equator draw Circles, [ 
which ſhall be the Parallels of the Suns Declins f 
tion required; As for Example, the drawing of? 
the two Tropicks, which declines 23 deg, 30 min. a 
from the Equator, take 23 deg. 30 min. and prick 
it down in the Meridian both ways, then place one be 
foot of your Compaſſes in the Pole, and with the a 
other extended to 23 deg. 30 min. deſcribe the two G 
Tropicks ; as in Figure 1. appears. 


— l 3 


S Er. II. 
Howto draw the Azimuths or Vertical Circles. 


Ivide the Horizon into 180 deg. beginning 
where it's interſected by the Meridian; il 
you 


Hy „ £4@©&%4qu al. co ta 
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« nay only divide it into 18 equal parts, beginning 
— Ei the ſame place; but if you would only draw 
gery 15 Azimuth, then divide the Horizon into 
Ii: equal parts, beginning as before at the Meri- 
dan, if you would draw the Points of the Com- 
jſs, divide the Horizon into 16 parts, then open 
Jour Compaſſes to a Quadrant, place one foot in 
my of thoſe Diviſions, and where the other foot 
nterſedts the Horizontal Line, ſhall be the Center 
he br drawing that Azimuth. 


m · — — —— 5 — 
S zer II. 
How to draw Planetory or Lncqual Hours. 


OR the drawing of the Planetory Hours, ha- 
| ving firſt deſcribed the Horizon, Equator, 
and the two Tropichs, divide that part of the 
Tropick which is intercepted betwixt its inter- 
ſection with the Horigontal. Circle, into 12 equal 
parts beginning at 12; the Equator being before 
divided into 12 _ parts by the Hour- lines, 
fick open your Compaſſes to a Quadrant, one foo: 
ons being placed in one of thoſe Diviſions, move the 
the ether foot until you find the Center, which will 
wol draw both thoſe Points into one Circle; and draw 
Circles which ſhall be the anequal Hours required. 


Tzcr. IV. 


How to draw Hours from Sun Riſe, to Sun Ser 
8. called the Italian and Babyloniſh — : 


I Pc: one foot of your Compaſſes in the Pole, 


and extend the other to the inter ſection of 
the 


jou would draw every 10th Azimuth, then you 


. 
; 
, 


the wy and Meridian, and deſcribe the P;. 


ruallel off the Latitude, which ſhall be divided into 

24 equal parts bv the Hour- circles, place one foot 
of your Compaſſes in each of thoſe Diviſions (the 
Compaſſes being opened to a Quadrant) the othet 
foot, being placed within the Circle of Latitude 
and in the Hour Circle, which paſſeth through the 
Points where the Compaſſes is ſet in the Circle; 
making that the Center, deſcribe Circles from one 
Tropick to another, which ſhall be the Hour- line. 
from Sun Riſe to Sun Set; and ſhall paſs by the 
interſeCtion of the Hour. lines and the Equator. 


YI 
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Secr. V. 
How to draw the Almicanters. 


Having found the Points of Zenith and Nadi, 
he diſtance of theſe Points to the Horizontal: 
Line into 90 deg. one foot being placed on one of 
thoſe Points, the other extend to thoſe degrees, 
Circles drawn from one Tropick to another, ſhall 
give Almicanters or Circles of Altitude. 
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Quarter of the diſtance, round the Eęuinollis 


marks made in the Egvuinoctial, with the othe 
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of the Clock Hour points behold one the Eaſ an 
the other the Weſt part of the Horizon, and then 


the Sun, at all times ſhining upon the Globe 
will Enlighten one Hemiſphere , and the other 
will be Shadowed, and where the Line of Sha 
dow falleth amongſt the Hour. points upon the 
Eguinoctial, it will ſhew the Hour of the Day WC 
in two places, viz. one on the Eaſt, and another 
on the Weſt fide of the Globe. 
Note, If you open your Compaſſes to af; 


Circle of your Globe, and place one foot in the 


ick to the other, or if you will from one 


you may deſcribe the Hour lines, from on 
Yr 
Polę to the other. 


f TABLE containing the Latitude 
Er 
land and Ireland. 


. 


mo of 


Scot- 


nc—— 


Places in 


England and 
(ales _ 


ll Cumbridg 


LONDON 
rk 
Oxford 


Norwich 


MCanterbury 


Briſt ol 
Colcheſter 
Glceſter_ . 
Hereford © 
Monmouth 
Yarmouth 
Warwick 
Flint 
ſalirbury 
Northampton 
Neweaſtle 
Lincoln 
Nottingham 
Brſton | 
Cheſter 
Wakefield 
Coventry 
Darby 
Bedford 
Huntingdon 
Carmarthen 
Hull 
Ivſwich 

dt. David's 
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51 
54 
51 
52 
52 
51 
31 


52 


152 


51 


[52 


52 
53 
37 
52 
34 
53 
53 
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Wales. _ 


Rocheſter 
Peterborough 
Chicheſter 
Hertford 
Newark 


Stafford lg 


Shrewsbury 
Lancaſter 
Wincheſter 
Leiceſter 
Pembroock 
Worceſter 


In Scotland 
EDENBURG 
Glaſgow 
St. John's 
St. Andrew's 
Sterling 
Berwick 
Aberdene 
In Jreland 
DUBLIN 
Kinpſate 
Cork 
Wexford 
Waterford 
Limerick 
| Tredagh 
Ning s Town 
— Town 
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Inſtrumental 


By 2 Ruler, accommodated with Scales, and Lines 
| neceſſary for that purpoſe. 


CHAP Xv. 


A Deſcription of the Scales, and Lines on the 


Ruler. 


HE firſt Scale is a Scale of fix Hours, each hour 

2A divided into halves and quarters of hours, 
being proper for Dzals that have no Declination, 
as the Horizontal, the direct South or North, 


whether upright or Reclining. 


Moreover, each hour is ſubdivided into as many 
unequal parts, as the length of rhe Scale will per- 
mit: This Scale is of ſpecial uſe in deſcribing all 
other Diale that have Centers; where the height of 
the ile above the Plain, is not leſs then Jo de- 
grees: When that happens, there are other Scales 


to 8. it with ſpeed and exactneſs. 


is Scale hath the letters (Hour) at the be 
ginning. 

The ſecond Scale is a Scale of go degrees, an- 

ſwerable to the Scale of Hours, every deg. being 


- * 


35 a 

ſub· divided into as many as the length will 
give leave. Note, that the firſt and ſecond Scale 
together, will ſhew how many deg. and min. of 
time, are contained in any number of deg. and 


min. of the Equinoal under 90, c. 
Example. 


Againſt 20 deg. on the ſecond Scale, you ſhall 
find on the firſt Scale 1 hour 20 min. and againſt, 
zo deg. on the ſecond Scale, you ſhall find 3 hours 
20 min. and ſo of any other Number whatever, 
if carefully computed, ; | 

The Third Scale, is a Scale of Latitudes, known 
by the letters (Lat.) at the beginning. 

The fourth and fiſth Scales, are two Scales of 
Hours of different length, either of them will 
ſerve to make all Direct Eaſt or Weſt, and Equz- 
nottial Dials, alſo all Equinotial Declining Daals.' 

Both theſe Scales together, ſerves for the ſpeedy 
drawing the Howr-Lines on all forts of Planes or 
Dials, where the height of the Stile is but ſmall, 
and the Center (of the Dial) left out. Theſe 
Scales are known by the Letters (G Pol.) and 
(L Pol.) at the beginning. | 

ſtly, you muſt have two or three Lines of 
Chords (upon your Ruler) of ſeveral Radius's 
ſerving to protra and meaſure Ang/es. 


CH AP. XVI Fig. 17: 
low ts draw an Horizontal Dial, for the Latitude 
of 51 deg. 30 min. 


I NRaw the line A B, for 6 a Clock Morn- 


ing and Evening. 
2. Draw NS, Perpendicular to AB; this line 
hall be the Meridian or 12 a Clock — 
3. Let 


©  _ 
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3. Let C, the interſeQion of the foreſaid Lines 
be the Center of the Dial; then tepair to your 
Scale of Latitudes, fixing one foot of your Com. 
paſſes at the beginning, extend the other to 
51 deg. 30 min. and ſet off that extent from 
C to A, and from C to B, then open your Com. 
paſlcs to the length of the whole Scale of Hours, 
and with that extent, one foot fixt in A, move the 
other till it meet with the Meridian. line N S, as 
at O, and draw the lines A O, and B O. 

4. This done, extend your Compaſſes from the 
beginning of your hour Scale to the hour 1, and 
ſet off that extent from O to 1, and from O to 11, 
alſo the ſame extent muſt be ſet from A to 5, and 
from B to 7. Then extend your Compaſſes from 
the beginning of the ſaid Scale to 2, and ſet it off 
from O to 2, and from O to 10, alſo from A 
to 4, and from B to 8; Laſtly, extend your Com- 
paſſes from the beginning of the ſaid Scale to 3, 
and ſet that off from O to 3, and from O to 9: 
So you have Points for 12 hours. Now lines drawn 
from the Center C to each of thoſe Points, ſhall 
be the hours required. 
Note. That the hours of 4 and 5 in the Morn- 
ing, and 7 and, 8 in the Evening, muſt be drawn 1 
through the Center C; and if you deſire the halves 
and quarters, they are to be drawn in all reſpects 4 
as the Hours. | 

- 2. With a Line of Chords, make an Angle of 51 [> 
deg. 30 min. for the Stile of your Dial, and ſet 
it over the SzubRile or Meridian: line C O, at 
Right Angles, and your Dial is finiſhed. 
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CHAP. XVII. 


1 

r 

oom to draw the Hour-lines *por 4 Direlt 
South Dial in the Latitude of 51 deg. 
5 

le 

s 


30 win. 


T is almoſt needleſs to ſay any thing concern- 
ing the marking of a Direct South Dial, for 
there is but little difference between it and the 
F Horizontal, only you muſt take Notice that this 
© Pane reſpecteth the South Pole, which Pale is 
d elevated thereon 38 deg. 30 min. (always) the 
Complement of the Latitude, therefore take 38 
a (cg. 30 min. out of your Scale of Latitudes, and 
um your Pia! in all reſpedts as you did the 
Horizontal: but obſerve, that whereas in that 
Dial, the Hours of 1, 2, 3, Cc. where ſet off on 
3 jour Lefi-hand of the Meridian, ſo the ſame 
Hours muſt in this Dial be ſer off on your Right. 
l Hand of the Meridian; if you well obſerve what 
M Inas ſaid in the IX rh. Chapter, Page 27. 

Nate, 1. That the Ang/e which the Stile makes 
with the Meridian, muſt (as I have ſaid before) 
be 38 deg. 30 min. 8 
a: 2. And Laſtly, that the Sie muſt ſtand at Right 
Angles with the Plane. 


* 2 | 
let CH AP. XVIII. 
Concerning a Direct North Dial, 


Direct North Dial, is the ſame with the 
p South, only the Stile muſt point upwards 
* Woward the North. Pole, and the hours _ 
r 


_ 


P ” 


— — 
E - 


Mid-night, as 9, 10, 11, 12: 1, 2, and 3 muſt 
be left out, and 4 and 5 in the Morning, and) 
' and 8 at Night muſt be drawn through the Center, 
| as in the Horizontal Dial: So is your North Did 
fliniſhed. 


— 
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CHAP. XIX.: 
How to find the Reclination of any Plane. 


5 a Quadrant and joyn it to the Side of: 
Square, and place the other Side of your 
Square to the Plane; if the Plummet fall Parall 
to the Side of the Square, then the Lower. ſide 0 
the Square ſtands Level, by which draw an Hori 
Zontal-Line, on which erect a Perpendicular, and 
apply your Square to that Perpendicular, and i 
the Plummer falls Parallel to the Side of the 
Square, then that is alſo a Levi Line, and your 
Plane ſtands Horizontally : If the Plummet fall 
not Parallel to the Side of the Square, then turn 
your Square until it does, then draw an Horigonta. 
Line, on which erect a Perpendicular to which 
apply your Square, and obſerve what Angle you WL 
Plummet makes on the Quadrant, with the Side lth 
the Square, that is the Angle of the Reclinatiuſſ ii 
of the Plane. m: 


— — — 


G HAF. . 
How to draw the Hour-Lines, upon Dire i 
South or North Reclining Dials. be 
2 CH Planes as do directly behold the 
IF 1 * Point of the Horizon, wy 5 
f 
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Reclining (or fall backward) from the Z enith fo- 


South [ 

ard che North * 62 led nb Pp Dir 
Planes Reclining: So many Degrees as the Re- 
dination is: And of ſuch Planes their ate Six Vari. 
es; Three of South, and Three of North Recli: 
ters: All which may be Reduced to New Latitudes, 
wherein they will become Horrzonta! F N And | 
conſequently Dial (or Hour. lines) may be de- 
ſcribed upon them by the Precept delivered in 
the NVU Chapter. 


1. Of South Recliners. 


Examples of all theſe Varieties of Reclining 
Planes, in the Latitude of London 51 deg. 30 min. 
To find the New Latitude. 

1. Variety. Let there be 21 Direct South Plant 
in the Latitude of London, which Reclines from 
the Zenith thereof 20 dep, - In what Latitude 
un will! that be an Horigontal Plane? The Planes 

"Mkeclinations 20 deg. being leſs then 38 dep. 
zo min. the Complement of the Latirade of 
London; Subſtract 20 deg. from 38 deg. 30 min. 
the Remainder (or difference) 18 deg. 30 min. is 
tie New-Latitude. So that an Horizontal Dial 
made for that Latitude ſhall be a South Reclining 
is deg. in the Latitude of London. | 

2. Variety. If a South Plain in the Latitude 
of 5» deg. 30 min. ſhould Rec/ine 60 deg. from 
the Zenuh therof: In what Laritude will that 
be an Horisontal Plane? 

The Reclination of the Plane 60 deg. being 
greater then 38 deg. 30 min. the Complement 
N Latitude of London, Subſtract 38 deg. 30 min. 
ſtom 60 dep, and the Reminder deg. 30 wig. 


Latitude 38 deg, 30 min together; their ſum 
Reclining 20 deg, in the Latimude of 51 deg 
30 min. 


of London, 51 deg. 30 min. ſhould Recline from ; 
the Zenith 75 deg. In what Latitude will ſuch} 


90 


is the Neto- Latitude: And ard Horizontal Dal V 
made for that Latitude of 21 deg. 30 min. ſhal® 
ſerve for a South Dia! Reclining 60 deg. in tus 
Latitude of London. 0 


3. Variety. If a South Plane in the Latindlif 
of London ſhould Recline from the Zenith then 
of 38 deg. 30 min. Equal to the Complement of 


Latitude of London, Then, 


The difference between the Complement of the of 


Latitude of London and the Reclination being 10 5 


thing; it ſhews the New-Latitude to be no Lai l- 
tude, that is neither Pole hath any Elevation oy 
{ſuch a Plane, but is an Equinodtia! Plane, and muftf® 


be made by the Rules: delivered in the 247% Chap Ki 


ter of this Book. 0 
2. Of North Recliners. an 


1. Variety. If a North Plane in the Latitude" 
of 51 deg. 30 min. ſhould Recline from the Ze|** 
nith 20 deg. In what Latitude will that be an f 
Horizontal Plane? 4 

The Reclination 20 deg. being leſs then the 
Complement of the Latitude of London, 38 dep, 5 
30 min. add the Reclination 20 deg. and the C 


58 deg. 30 min. is the New Latitude: And an 
Horizontal Dial for that ſhall be a North Plant 


cl 
2. Variety. If a North. Plane in the Latitudt 


2 Plain be Horizontal ? | 
The Reclination 75 deg. being Greater than 8 

38 deg. 30 min, Add them together and the]. 

8 make 


(1 


Dy, 
(hal 
1 the 


it 


make 113 deg. 30 min. which being above 90 deg. 
take the Complement thereof to 180 deg. which 
$66 deg. 30 min. And that is the New-Latitude ; 
do that an Horizonta! Dial made for the Latitude 


of 66 deg. 30 min. will be a North Plane Reclin- 


ben 75 deg. in the Latitude of London 51 deg. 


f 
| the 


OV 


* 


hap 


[Latitude will ſuch a Plain be Horizontal ? 


0 min. £ " 

2. Variety. Ifa North Plain in the Latitude 
of London 51 deg. 30 min. ſhould Recline from 
the Zenith thereof 51 deg. 20 min. In what 


Here the Reclinat ion 51 deg. 30 min. is Equal 
to the Latitude of London; and the Sum of the 
Reclination 51 deg, 30 min. and the Complement of 
the Latitude 38 deg. 20 min. Added together, 
their Sum is 90 deg. for the New-Latitude : And 
an Horizontal Dial made for that Latitude of 
zo deg. will be a North Plane Reclining 51 deg. 


| Ze139 min. in the Latitude of London, and mult be 


e al 


made by the Rules delivered in the 30th Chapter 
of this Book. : | 
Note alſo: That in making of any of theſe North 
or South Reclining Dials, you have made alſo a 
Direct North or South Dial inclining from the 


ane 


deg 1; 


Zenith towards the Horizon, ſo many Degrees 
Recli- .; 

as they Incli. nation. 

So that when you have made a South-Dial Re- 

ning from the Zenith 60 deg. (as is the Second 


zul \ariety of South Recliners in this Chapter) you 


have alſo a North Dial Inclining to the Horizon 
bo deg. either by drawing the Hour. lines and Stile 
trough the Center, or by turning the Reclining 
Dial about upon the Hour-line of VI. And then, 


_Jabove the North Iucliner. Ec 


8 the North Pole is Elevated upon the Sowrb Re- 
diner; fo much will the South Pole — 2 


CHAP: XXL 3 


4 Ws Rule to know which Pole, whither 
the Nozth or the. South, is to be elevated H 


over any Plane. 


7 ig Stile of every Dial, reſpecteth (or rather . 
lieth parallel with) che =o of the World, 
and always 1 upwards or downwards, to 
ane of the Poles, Now when you have drawn g 
vpour Dial (though truly) you may be to ſeek, Þ 
I whether it be the Northor the South Pole that you 
| mult elevate ; wherefore to avoid any miſtake, and | 
tg inform you! which Pole is to be elevated, Ob- 
|| ferve'this general Rule, 


[| Upon all Upright Planes, whether Direct or 

I Declining, upon the South. ſide the Sauth Pole. 

| Upon all Upright Planes, whether Dired or | 

| Declining, upon the North. ſi de the North Pole. 
Upon all Eaſt and Weſt Recliners, the North Pole, 
' UponallEa/r and Weſt Incliners, the South Pole. | 
Upon all North Recliners, whether Diret ot | 

Declining, the North Pole. 
Upon all South Incliners, whether Direct ot 

| Declining, the & outh Pole. 

Upon all South Recliners, whether Direct or | 

; — 25 if the Plane paſs between the Zenith 

and the Pole, the South Pole; But if it pals be- 
tween the Pole, and the Horizon, the North Pole. 


Upon all North Incliners, whether Dzrett or 
I'll Declining, if the Plane paſs between the Zenith 
and the Pole, the North Pole; But if it paſs be- 


lf tween the Pole, and the e Horizon, the South Pole. 
CHA E. . 


. 
W ** 
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CHAP. XXII. Ee. 18. 


her 
ted [How to drew the Hour-Lines, upon 4 Direct 
El.aſt or Wefi Dial. 


oO the Point C, if it be an Eæſt Dial, 
or upon the point D, if a Weſz, with 
o deg. of your Line of (horde, draw an obſcure 
tart of a Circle as AB, and in that Arch from A to 
B, fer oft the herght of the Eguinoctial, 38 deg. 
| ho min. and draw the line CDE, then in ſome 
pnvenient place of the line CE, as at R, draw 
tte line GRF, at right Angles to the line EDC, 
b ſhall GR F, be the Sabſtile and Hour. line of 6. 
2. Draw IH, parallel to the line EDC. 
3. Repair to either of your Scales known by the 
letters [ Pol.] and fix one Foot of your Compaſſes 
t the beginning of the ſaid Scale, and extend the 
ther Foot to the Hour of 1. Set oft that extent from 
to 5, and from G to, and on its parallel EC, 
or tom R both ways, and draw the hours of 5 and 
parallel to the Sabhſtile and Hour. line of 6: Then 
ake in your Compaſles the diſtance from the 
egining of the Scale, to 2 houts, and fer it off 
rom G to 4, and from G to 8, and alſo from R 
both ways, and draw the hour of 4 and 8. parallel 
he- o the other; ſo you have no more hours to ſet off 
. [wards J, being 4 is the hour of Sun Riſing; bur 
or proceed to ſer off the reſt of the hours towards H, 
th {you did the other hours, taking in your Com- 
e · [alles the diſtances from the beginning of the Scale 
. 03, 4, and 5, and ſetting each diſtance oft reſ- 
=” | pectively 


535 


za 7 


pectively from G towards H, at 9, 10 and 11, 
and alſo from R towards C, and draw the hours 
of 9, 10, and 11: and fo you have all the hours 
proper for an Ea/t Dial. ; 

4. And Laſtly, The diſtance the beginning of 


the Scale to the hour of 3, gives the height of the 


Srile, which muſt ſtand directly over the Hour. line 
of 6, making Right-Angles therewith, and may be 


made of a thin plate of Iron or Braſs, or a Pin 


tharpned, whoſe extremity muſt give the ſhadow 
to the Hour-/ines on the Dial. 

Note, That if you turn the Eæſt Dial drawn on 
Paper from you, and look on the back ſide, you 
ſhall ſee the perfect form of a Weſt Dial, only 
inſtead of the Hours 11, 10, 9, 8, 7, 6, 5» 4, 
you muſt write 1, 2, 3, 4, 5, 6» 7, and 8, 


— 


CHAP. XXII. Fig 19, 


Of Direct Ealt or Weſt Reclining Dials, 
and how Hour-lines may be deſcribed on them, 


'S all Dire# North and South Reclining 
Planes were reduced, to New-Latitudes 
wherein they would be Horizontal Planes; and 
therefore made by the Directions given in the 167 
Chapter hereof: So all Direct Eaſt or Weſt 
Reclining Dial Planes, in any one Latitude, may 
be reduced to Eref, or Upright Declining Planes, 
in another Latitude: and. therefore may be made 
by the Precepts dilivered in the 27th Chapter 
hereof: So the work of this Chapter ſhall be 
only to ſhew, 


I. How 


= = wa 9 


I. How to reduce any Direct Eaſt or Weſt 
Reclining Plane in any Latitude (luppole London 
51 deg. 30 min.) to be a Ne Latitade, wherein 
the Reclining Plane ſhall become and Ered (or 
Upright Plane. And, 

II. What Declination, that Upright Plane ſhall 


have in that Neto- Latitude. | 4 


Ex ample . 


Suppoſe then, that a Direct Eaſt or Weſt Plane 
in the Latitude of 51 deg. 30 min. ſhould Recline 
from the Zenith 40 deg. In what Latitude will 
that be an Upright Plane? And what Declination 
ſhall it have in that Latitude? 


RULE. 


The Complement of the known Latitude, is 
(alwavs) The New-Latirude. And 

The Complement of the Reclination is (always) 
the Declination in that Neu- Latitude. 

So that if an Eaſt or Veſt Dial, ſhould Recline 
qo deg. in the Latitude ot 51 deg. 30 min. that 


will be an Upright Plane, Declining 50 deg. in « 


the Latitude of 38 deg. 30 min. 

For 38 deg. 30 min. being the Complement of 
the Latitude of 5 1 deg, 30 min. is the New-Lati- 
tude : And 50 deg. being the Complement of 


40 deg, the Planes Reclination, is the Declination 


In that New-Latitude. 


So that if (according to the Precepts delivered 


in the 27th Chapter hereof) you make an Up- 
right Dial for the Latitude of 38 deg. 30 min. 
to Decline 5o deg. Such a Dial will lerve for an 
Eaſt or Weſt Dial Reclining 40 deg. in the Lati- 
tude of (London) 51 deg. 30 min, ot 
us 


» © 


| 
| 
| 


. | 


' Thus for the making of the Dial. 

But in the placing of this Dia (thus made) 
upon the Reclinin ing Plane, this difference is to he 
— For, hereas in all Upright Declinin 
Planes, the Meridian or Hour-line of XII. * 
ways perpendicular to the Horizon of the Place 
for which it is made. 

But this Declining Plane when it is applyel 
to the Reclining Plane, the Hour: line of X11 ol 
Tie Parallel to the Horizon of the Place, as p 

Figure 19. 

And here Note, that all E Recliners in the 
known Latitude (as here London) are Nori h- Ea 
Declizers in the New Latitude : And all We. 
Recliners, are North-Weſt Decliners. 
And Note farther; Thar upon all Eaſt and 
et Recliners in the North Latitudes, that the 
North Pole is (always) elevated: And upon the 
Eat, and Weſt Inclining Planes oppofite to them, 
the South Pole is Elevared. 

Laſtly, Note that when you have made an Fa 
dt I ff Rrclini Dial, you have made Four, vit. 


| An Eaſt and e Reclining, and an K. and Weſt 


Indlinirg, 


— — 


— 


CHAP. XXIV. Fig: 20 


. to draw the Hour-Lines upon an Equi | 
noctial Dial. 


Raw the Horizontal Line, A B. with itz 
Parallel C P, then draw the Perpendi 
cular E F, which ſhall be the Hour. line of 12 

2. Repair to either of the Scales known by the 
Letters (Pol.) and fixing one foot of your * 


pa 


Þ, 


- 


nade) 
to h 


150 
IS al. 


Place 


Iſaſſesat the beginning of the ſaid Sas and extend 


| NC, GB, equal to the whole 


4 


the other foot to the Hour of 1, ſet off that extent 
from E to a i1, and from E to 1, as alſo from F 
both ways on the line A B, and draw the Hour- 
ines of 1, and 11, Parallel to the Hour line of 
12 : Then again extend your Compaſſes from the 
beginning of the Scale to 2 Hours, ſet off that ex- 
tent from E to 10, and from E to 2, alſo from F 


doth ways, and draw the Hour. lines of 10 and 


2: Then extend your Compaſſes from the begin- 
ning of the Scale to 3 Hours, and ſet off that from 
Eto 9, and from E to 3, alſo from F both ways, 
and draw the Hour. lines of 9 and 3 Parallel to 
the former. Then extend your Compaſſes froth 
the beginning of the Scale to 4 Hours, and ſet off 
that extent from E to 8, and from E to 4, alſo 
* F both ways, and draw the Hour. lines of 8 
28 Laſtly, extend your Compaſſes from the 
beginning of the Scale to 5 Hours, and ſet off 


that extent from E to 7, and from E to 5, alſo 


from F both ways, and draw the Hour: lines of 7 


and 5, and fo you have all the Hours proper for 


this Plane. A +... 23 

The Stile may be a thin Plate of Braſs or Iron, 
that muſt ſtand Perpendicular upon the [Tour-line 
of 12: The length thereof muſt be the diſtance 
between the Hours of 12 and 3; and ſo is yout 
Dial finiſhed: 


4 « > 


* % * 
JI IS 1 — — 


HAF. N. 
How to make a Polar Dial. 


Line of Latitudes, and proceed as if you 
"5 9 were 


| 


| 


* 
. 


were to make an Horizontal Dial ( for the Larimi⸗ 
of go deg.) and ſet upa Pin of Braſs or Iron of ary 
length, Perpendicular in the Center of the Dial, 


Mr. — ä 


— 


CHAP. XXVL Fig. 21, 
Hos to draw the Hour-lines upon 4 S0uth 6 


North Plane, Declining either Eaſi e- 
Wed). 


Efore the Hour- lines can be drawn upon any 
of theſe Planes, two things muſt be given, 
and three other things muſt be tound. 


The Things given muſt be, 
1. The Latitzde of the Place. 
2. The Declination of the Plane, 


The Things that muſt be found are, 85 
1. The diſtance of the Subſtile from the Meri. 
dian, or 12t a- Clock Hour. line. 

2. The height of the Stile above the Plaue. 
3. The Inclination of Meridians. 


| How 10 Calculats the Three Requiſites that muſt 
2 1 for all Upright Declining Dials in any 
Linn. 


The Latitude of the Place, 51 deg, 30 min. 
The Plane's Declination, 25 deg. oo min 
Weſtward. 


The Canon for Calculation ir, 

_ As he, ang 77 7 Ia 10.000600 
to the Sine of the Declination, 25 deg— 9.625940 
So is the Co- Tang. of the Lat. 51% 1 9.900605 
To the Te. of theSubſtile's diſt, 189 34 7737 


* wel ES ow 


010 


F any 
TH 


— 


21, 


th 
| of 


| 0 
iven, 


| TotheCo-Ta.of Incl.oftheMer.30% 47! 10.224865 


WE, 


Asthe Radius 99 .. . } 0.000000 
I tothe Co. Sine of the Decli. 25% 9.97786 
$0 is the Co · Sine of the Lat. 51 0 —. 9.794149 


To the Sine of che Stile s height 33 21 75.551445 


As the Radius 90o— — — = — looo 
Aro tay of the Decl. 25 d. 10.331327 
is the Sine of the Lat. 51d. 30m. — 9.893544 


Having found the Reguz/ites belonging to this 
Dial Declining 25 degrees Weſtward, proceed to 
draw the Hour in this manner. 

1. Draw an Horizontal line upon your Plane. 

2. Draw C 12 the Meridian, or 12 a Clock 
Howr line, perpendicular to the Horizontal-line of 
the Plane, with a Line of Chords, make the 
Angle F C 12, equal to the Subſtile' g diſtance 
from the Meridian, and draw the line C F for the 
Subſtile; on the Right-hand of the Meridien, be- 
cauſe the Plane Declines Veſt. 


3. Draw the Line A B perpendicular to the ab. 
ſtile , and paſſing through the Center at C; then 
out of your Scale of Latitudes take 34 deg. 21 min. 
(the height of your Stile) and ſet from C to A, and © 
from C to B; then take in your Compaſſes the 


whole Scale of Six Hours, and one foot in A; 
the other about till ir will touch the 


asat E, and draw the line F A, and F B. 


Example, is found to be 30 deg, 47 min. ſeek that 


in the ſecond Scale of 90 deg. and juſt againſt it 
on 


4. The Inclization of the Meridians in this | 


| 


100 N 


on the firſt Scale you ſhall find 2 Hours 3 min, 
take off 2 Hours 3 min. from your Scale, and ſet 


it fiomF to 12, and from B to 6; then extend 


your Compaſſes from the beginning of the ſaid 
Scale to oo Hours 3 min. and ſet that from F to 
2, and from B to 8. Then open your Compaſſes 
to 1 Hour 3 min. of the ſame Scale, and ſet it 
from F to 1, and from B to 7, Then open your 
Compaſſes ro 3 Hours 2 min. and ſer it from F to 
11, and from B tog#' Then open your Compaſſes 
to 4 Hours 2 min. and ſet it from F to 10, and from 
B to 4. Then open your Compaſſes to 5 Hours 
3 min. and ſet jt from F to 9, and from B ta 3. 
Now if you draw Lines from C to theſe poinst, 
they will be the Hours proper for this Plan“: The 
Hour of 8 in the Afternoon being above the Hori- 
zontal line, if you draw it through the Center, it 
will be the Hour: line of 8 in the Morning. 

1 5. And Laſtly, the 


. | From FEI From B Stile for this Dual, 
M. to d. 0 FE. muſt be elevated 34 
— | | deg. 21 min. and ſet 
4% | Ahn 6 A Perpendicular upon 
1 3[F B 7] the Subſeile. 
2 3jfF 121>|B „ Note 1. In the 
3 3 EBB 5 drawing of this Dial 
4 2E 10 1B 4 you have made 3 0- 
4. IE 9 IB 30 ther Dial that have 
ce, 


ooo oa TER 4 the ſame Declination. 
2. A Dial for the South Eaſt face of the Plane, 
if you change the ſide, and the numbers ſet to the 
Hours the Complement of 12, that they are in the 
other, as 8, 9, 10, 11, 12, 1, 2, (Sabſtile) 3, 4, 
5, 6, 7, and 8, in the former, muſt be 4, 5 6, 
7, 8, 9, (Subſtile) 10, 11, 12, 1, 2, 3, and 4 
in this Eaſt Dial. 3, If 


_— 


- - 


Se 82 7, ts 
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nin, | 3. If the face of your Dia/ be toward the bv 
ſet jou muſt turn the Dza/s the bottoms upward and 
end | reckon the Hours the contrary way; So that a 
ſaid | Soth Eaſt Decliner will be a North Eaſt Decliner, 
F ro [and a South Weſt Decliner will be a North Weje 

{ſs | Decliner, leaving out the Hour- lines (which will 
t it be needleſs) before the Sun, ſetting, and after the 


'our Sun. riſing. 


to 

r — 
Om C HA. XXVII. Egg. 22. 
urs 


) 2. | How to draw Hour-lines upon a Far Detlin⸗ 
st, ing Dial, by the two Polar Scales on the 
ſhe | Ruler. | 


, it | Example of a South Dia! Declining Eaſt 80 deg. in 
the Latitude of 51 deg 30min. 


Y the directions of the laſt Chapter, (or by the 
Table page the 29th) you ſhall find the In- 
elination of the Meridians to be 82 deg. 9 min. 
and the height of the Sie above the Plane 6 dep. 
12 min, and the Subſtile's diſtance from the Me- 
the ridian 38 deg. 4 min. 
al, | Proceed thus, draw firſt, the Perpendicular G H, 
o- then with the Radius of your line of Chords, de- 
ve | ſcribe the Arch L M, and ſet off the Subſtile and 
n. Stile with the ſame line of Chords, according to 
ze, | their reſpeCtive Angles, and draw the pricked line 
he | GB A for the Sub/7:/e, and GI K for the Stile. 
he Then chooſe. any point in the Sabſtile, as A, 
4; | through which point A, draw a line at length, 
6, | Perpendicular to it, as the line EA C, that done, 
fix one foot of your Compaſſes a ihe beginoing 
_—_ c 7 


- # 


— — &U— — 
—— 


of your lon 


| one fide of the Subſtile from A towards E, you 
muſt do the like for the other Hours on the other | 
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through the point C draw a line Parallel to the 
Stile GI K, as the line C D, ſo ſhall CD be the 


Stile increaſed. Then open your Compaſſes from 


the beginning of your ſecond or leſſer Polar Scale, 
to 3 urs, and with that extent, place one foot 


of your Compaſſes in the Subſtile A B G, carry. 


ing it along the ſaid line, until the other foot of 


draw a line at length, and Farallel to the line 
EAC, as the line D B F. Then conſidering the 
Incl;ngtion of the Meridian was found to be 82 deg, 


9 min. find it on rhe ſecond Sale or Scale of 90 deg, 


and againſt it on the firſt Scale you ſhall find; 
Hours 29 Minutes, by which it appears that the 
Subſtile falleth between the Hours of 6 and 7 in 
the Morning. 

Now according to the Inclination of Meridians 


5 Hours 29 Minutes, you may proceed to make 
a Table, and ſet off the Hours accordingly, as | 


followeth. 

Open your Compaſſes to oo Hours 29 min. of 
the greater Polar Scale, and ſet it from the Hour 
of 7, in the line E AC, Then open the Com- 

es to 1 Hour 29 min. of the ſame Scale, and 


let it from A to 8. Then open your Compaſſes 


to 2 Hours 29 min. and ſet it from A to 9. Then 
open your Compaſſes to 3 Hours 29 min. and ſet 


it from A to 10. Laſtly, open the Compaſſes to | 


4 Howrs 29 min. and ſet it from A to 11. 
Now having found the points for the Hors pn 


Ide 


—— 


— — 


2 Polar Scale, and extend the other to 
the Hour of 3, ſer off this extent from A to C, and 


the Compaſles juſt touch the line C D, and there 
make a mark, as at B, through which mark B, || 


_—_ — Mm tt 


fd: of the Suhſtile: And confidering that the 
iſt Hour from the Subſtile towards E, namely 
17, contains the diſtance of oo Hours 29 min. 
s by the following Table; the Complement thereof 
1 60 min. or an Hour, is oo Hours 31 min. as by 
the ſaid Table appears. 


— 
8 


—— AA... AO... 


SIS FF. 


Fyum A towards E. = From A — C. 4 


—— | ———— —ñäñä 


© 
. 


B H. M.|h on the Plane H. M. h. on the Plane 
e flo 294 70 310A 6 
the 1 29A 811 311A 5 
oy 2 291A 92 311A 4 
15 ˙ 291A 1003 311A 3 
be 4 291A 114 31A 2 
in 


Proceed to ſet off oo Hours 31 min. taken from 
de ſame Polar Scale ftom A to the Hour of 6, 
ind extend your Compaſſes from the beginning 
F the Scale to 1 Hour 31 min. and ſet it from 

bb 5, alſo to 2 Hours 31 min. and ſet from A to 
alſo to 2 Hours 31 min. and ſet it from A to 
1; and Laſtly, the extent of the Compaſſes from 
he beginning of the Scale to 4 Hours 31 min. ſet 
| (off from A to 2, and fo you have points for all 
the Hours on the Plane on the line CA H. 

Now for the other line DB F, you mult ſet off _ 
te Hour thereon (taken out of the /efſer Polar 
Scale) from B both ways according to the Table, 
In all reſpects as you did ſer off the Hours from 
J This being done, draw lines through the re- 
pective Points found in the lines G A H, and D 
her ß F, and thoſe lines ſhall be the Hour. lines for 
ide |this Dial. The 


— / 


The Stile muſt be a thin Plate of Braſs or Iron, 
and ſtand directly over the Subſtile, as in the 
Figure is demonſtrated, by A B and CD. 

118 Thus have you finiſhed your Dial, and in the 
Il making of this you have made a South Declining 
| IWeſt 80 deg. Alſo: for if you turn the Paper, 

and look through it, it will on the back-fide ap- 
| _ pear Declining Weſt 80 deg. only the Forenoon in 
this, muſt be the Afternoon hours in that: Nay, in 
| rigour, you have in this one Dial made four, vis. 

a North Declining, either Eaſt or Weſt. 

=* : gn © | | 
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CHAP. XXVIII. Egg. 23. 


How to draw the Hour-lines apon any Declin- 
ing Equinogtal Plane. 


Let the Example be of a South Plane, Declining 
| | Eaſt 65 deg. 40 min. and Reclining 18 dep. 9 
min. in the Latitude of London 5 1 deg. 30 min. 


| N Declining Reclining Equinoftial Dials, before 
1 the Hour. lines can be drawn, three things mult 
| be given, and two things found; the things given 

are, 


1. The Latitude of the Place, 51 30 
| 8 The Declination of the Plane, 65 40 
3. The Planes Reclination, 18 9 


| | g Ihe things found are, 


t. The diſtance of the Meridian and Horizon. 
2. The Inclination of the Meridiant. 


l For the diſtance of the Horizon and the Meri 
As 
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Is the Radius, or Sine of go deg . 100000 
80 is the Tangent of the Decling. 65 40 10.244652 


To the Tangent of 34 deg. 34 min. ——xg.338148 | 


| Whoſe Complement 55 deg. 26 min. is the 
liſtance of the Meridian — Subſtile from the 
Horizontal line. | | 


For the Inclination of the Meridian of the Place 


tom the Meridian of the Plane, Thus, 


1 As the Radius or Sine of 90deg —— 10,000000 
I to the Sine of the Latitude 51 30—9.893544 
do is the Tangent of the Decli. 65 q0—10.3446g2 * 


To the Tangent of 59 deg. 55 min; —10.237196 


Nos becauſe 59 deg, 55 min. is almoſt 4 bowrs 
4] | diſtance from the Meridian, | conclude that the 


Subſtile ſhall fall near 8 of the Clock, on the Wef 
kde of the Meridian: Becauſe the Plane declin- 


ech Eat. 


The Requiſites being found, Draw the Horizon- 
tal-line D A, then with the Radius of your line 
of Chords, deſcribe rhe Arch A B, and ſet thereon 


{from A to B 55 deg; 26 min. the diſtance of the 


Meridian or Subftile from the Horizon, and draw 
B D for the Subſtilie. Then Perpendicular to the 
Subſiile, draw the lines F G and CE, having 


found the Inclination of Meridiens to be 59 deg. 
55 min. find it on the ſecond Scale, and againſt it 


on the firſt Scale you ſhall find 3 hours 59 min. 
Then having recourſe to the Table following, 


ſer off the Hours from K and H, according to the 


directions of the 2515 Chapter, for the far de- 
eliner, taking the * Diſtances with n= 
. | om- 


B to the Sine of the Reclination, 18 99.492496 


Thall be the Howr-lines required for that Plane. 


_ the Subti/e HK; and fo the Dial is finiſhed. 
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| From K zowards E. From K towards C. 


{ 
H. M.] h. on the Plane H. M. h. on the Plane 
+2280 K ä k IT 4 
O© 59 es | 
[1 591K 10 1K 
42 590K 1112 UK 601 
3 59K 123 UK 5 
Rs | "I. 4 


Compaſſes out of either of the Polar Scales, and 


ſetting them off from K towards C and E, as the 
Tab/e —_ ſheweth, drawing lines parallel to 
the 5b/ti/e through thoſe points, and thoſe Lines 


a FA ms 


The extent of the Compaſſes from the beginning 
of the ſame Polar Scale ro the Howr of 3, gives 
the height of the Stile above the Subſtile, which 
may be a Plate of Iron or Braſs ſet up Juſt over 


9 — ** 9 — a * tl. 4 "| 


15 HAP XXIX. Fig. 24. 


/ Dial Planes 7bar do both Decline and 
Recline 3 How Hour-lines, &c. are to be 
diſcribed upon them. 


A Heſe Planes may alſo be Reduced to Neto- La- 
 titudes, and New-Declinations, where the 

may ſtand as Upright Decliners: And ſo Diels 

may be diſcribed on them, by the Directions in 

Fhe 257h Chapter hereof: And ſo to find — ove 

nne atitude 
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Latitude, and New-Declination of any ſuch Plane, 
the Rules following will Direct. 


Example. 


© Suppoſe tat in the Latitude of London 51 deg; | 


zo min. a South Plane ſhould Decline to 


the Eaſt or Weſt 24 deg: 20 min. and alſo Recline - 
from the Zenith 54 deg. | 


1. To find the New Latitude. 
Ihe Canon for Calculation. 


As the Radius, Sine 99 deg- —-1 0.000000 


to the Co-fine of the Old Decli. 24.7 20 9.959596 


$0 is the Co- Tang. of the Reclination 354 9.861261 
To a Fourth Tangent, viz. 33 30 ! —79.820857 


This Fourth Tangent being thus found, the 
Rules following are to be obſerved. 


1. In South Recliners. 


R UL E I. This Fourth Tangent muſt be com- 


pared with the 0/d Latitude, and the Complement 
of their Difference is the New Latitude. 

'So, in this Example, the Fourth Arch 33 deg. 
20 min. being Subſtradted from the Old Latitude 
51 deg. 30 min. their difference is 18 deg, whoſe 
Complement 72 deg. is the New Latitude. 

RULE II. If the Fourth Tangent fall 
to the Old. Latitude, then the Difference will be 
nothing; and ſo the Plane will be an Eguinoctial 
Declining Plane, for the Pole will have no EI. 
dat ion over it. 

So, in the Latitude of 51 deg, 30 min. If a 


ſouth Plane (hould Decline towards the E , - 7 
SED 7 


equal 


1 
o 


be a Polar Declining Plane. 
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k Weſt 65 dep 40 min, And Rec/ine 18 deg. 9 min.. 
| | Be 52 Cannon. the Fourth Tangent will be [ed 


found 51 deg. 30 min. equal to the OI Latitude: JU 
So that the Difference is nothing. And the Hour. I 
tmes will be per2Hel one to another.  IÞ 
NUL E Hl. If the Furth Tangent prove to U 
de greater then the Old-. Latitude Then, The | 
North Pole is Elevated in South Decliner: : But be 
if the Furth Tangent be leſſer then the Old. Lati- (Þ 
tude, Then, the South Pole is Elevated in North Ila 

| a Ae 


Decliners. 

II. In North Recliners. 
 -» RULE L The Fourth Tangent found as be- 
Fore, is to be compared with the Complement of I 
the 0/d-Latirude, and their Difference is the I 
New. Latitude. 

RULE II. If the Fourth W yooys to be 
equal to the Complement of the Old. Latitude 
That Declining Reclining Plane, will be a Polar 
Plane Declining. | 

So, In. the Latitude of 51 deg. 30 min. If a 
Plane ſhould Dechne from the North towards the 
Eaft or wh 60 deg; and alfo Recline from the 
Zenith 32 deg, 11 min. the Fourth Tangent will 
be found to be 38 deg, 30 min. Equal to the Com- 

lement of the Old Latitude: And will therefore, 


II. To ind the New Declination. 

| De Canon for Calculation. 

As the es Sine 90 deg . 10.000000 
To the Co- ſine of the Reclina. 54 — 9.769219 
So is the Sine of the Old Decli. 24 20! 9.614944 
Jo the Sine of 14 deg, 1 min. ————19.384163 


Which 14 deg. 1 min. is the New — 
Lb n 


ww _ Tj zz rj, ws Ir RAU =uErm3+aSD 


fe 


＋ 


nin; | And now, if (ac | * 
Ihe Jed in the 267 Chapt hereof” you do make an 
de: [Upright South Dial Declining. 14 deg, 1 min. in 
aur. [the Latitude of 72 That Dial ſhalt ſarve 


109 mg 
ing to the Precepts deliver- 


for a South 3 in the ar 1 51d. 30 m. 
» to Declining 24 deg. 20 min. a clini 4 deg. 
The land in ſuch a Dial you will find the Reguiſſtas 
But belonging thereunto, to be as the Table in the 
ati» Margin. And thus much for making the Dial 


be: |. But to ap- 
of Iply this or 
the Ihe like Dia 
o the Reclin- 
be Ine Plane in 
Ee 0/4 La. 
ar fitude, you 
re not to 
lacs the 
our-line of 
XII 1 
bcular to the 
. Ke 
in ieht 
Plane: bus it 
muſtmakean 
Angle with 
the Horigon- 


"2 
he 
he 


ill 
1 · 
e, 


the Rec/ining 
Plane: And 


0 
9 
4 
2 


2 


tal Line of | 


mth 5 to its Neu Latitude and New Dechas 


. A Upright Dial Decl. 14 
De Latitude of the Place 72 © 
The Stiles height, 17 27 
The Subſtiles diſt. from ile. 4 
The Difference of Merid. 14 42 


therefore the quantity of that Angle muſt be 
ound. Therefore, 4 * 


firſt 
Ul. Ta 


% 


III. To find the Ang/c made between the Meri. be 
dian and the Horizon. + .: ob 
| The Canon for Caleulation. i 
- Asthe Radius Sine 90. ·.xꝛ:ͥU — 10.000000 
Is to the Sine of the Reclina. 54.9. 90958 
Sois the Tang. of the Old De. 24% 20! —=9:655248 ie 
To the Tangent of 200 6 ——— x9.563296 g 


Wnoſe Complement 69 deg. 54 min. is the Angle | 
that the Meridian (or Hbur. line of XII) mult e 
make with the Horizontal! Line of the Reclining 
TORE Thus for the Quantity of the Angle. { 


SEPT IRE EY 3 _| 
CH A P. XXX. 


How the Meridian-Line is to be placed in all thoſe 
Dials that are referred to a New Latitude. * 


E Meridian Line is not always to be taken 
| for the Line of 12 at Mid-day (for it often 
repreſents the Mid-night) bur for that part which 
helps to deſcribe the Dial, and doth ſometimes a- 
| ſcend above the Horizontal Line, and ſometimes | 


* VP Sb ”y 


deſcend below it. 1 
"Now in all direct Planes that Re- or Incline, | 
and in all upright Decliners the Meridian is the 
ſame with the Prime Vertical Lines, in all Eaſt or 
l Weſt Re- or Incliners it is the ſame with the Hori. 
IN zorntal Line; in all the reſt the Meridian doth a- 
IM fend or deſcend from the Horizontal Line. 
And for the better Underſtanding of its poſition, . 
II obſerve the Rules following. 
| In North Reclining Planes, if the Declination 
and Reclination be ſuch as to make it become a 
[| *T | Polar 


. 7 4 
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leri polar Dial, then the Meridian doth deſcend be- 

jp the Horigontal Line at that end which is 
Jeontrary to the Coaſt of the Declinat ian. 

o69 And if the South Plane Inclines and Declines ſo 

it becomes a Polar Dial, the Meridian doth 


4 leſcend alſo from the contrary Coaſt of the Decli 
= tion, and the fix of the Clock Howr-l:ne is al- 


(hays the Subſtile in both, 

If the North Plane Reclines and Declines, fo 
bat it becomes leſs than a Pour Plane, the Me. 
ins idian aſcends above the Horizontal Line the ſame 
ay with the Coaſt of the Declization, and it 
(oth repreſent 12 of the Clock at Midnight. 

If the Plane be a South Incliner, and the Incli- 
ſutian and Declination be ſuch, that it becomes 
eis than a Polar Plane, the Meridian doth de- 
fend below the Horizonta! Line the ſame way 
jith the Declination. 

If the North Reclining Plane Reclines and De- 
lines To that it becomes more than a Polar, the 
Meridian doth deſcend below the Horizontal Line, 
nd from that end which lies contrary to the Coaſt 
I! the Plane s Declinat ion. 

If the Plane be a South Incliner, and Inclines 
nd Declines ſo much that it. becomes more than 
Polar Plane, the Meridian doth aſcend above 
be Horizontal Line, contrary to the Coaſt of the 
Manes Declination, and is only ſerviceable to help 
o draw the Dial. 

a- | If a North Plane Inclines and Declines ſo much 

bar it makes it leſs than an Eguinoctial Plane, the 
Meridian will aſcend above the Horiæ ontallline 
t that end which lies contrary to the Coaſt of the 
Mane's Declination. 


„ 


The 


The Sauth Plane that doth Recline and Decline gol. 
much that the Plane becomes leſs than an Eau. 
noltial Plane, then the Meridian doth Deſcent 
low the Horizontal Line at that end which lis 
contrary to the Coaſt of Declination. 5 
In all North Inclining Planes, that Incline and 
Decline fo much that the Plane becomes morel® 
than an Equinoia! Plane, then the Meridian doth of 
deſcend below the Horizontal Line at that end 0 
thereof tkat lies next to the Coaſt of the Plansiſi 
Declinat ion. OY  * 
And in all South Recliners and Decliners, Ifo 
they recline and decline ſo much that it become ot 
more than a Equinotial Plane, then the Meridian}!® 
doth aſcend above the Horizontal Line at that end 
which lies che ſame way of the Plane's Dell ||” 
nation. | 
Now a Plane is ſaid to be a Polar Plane when 
the Reclination and Declination, or the Inc linatim fia 
is ſuch that it lies in the Equino@ial Circle; aut. 
it is ſaid to be leſs than a Polar Plane when it fille 
between the Zenith and the Equator, and is more 
than a Polar Plane, when the Plane falls between 
the Equator and the Horizon: And theſe Planes 
are ſaid to be Equinottia! Planes when the Plane 0) 
ſhall ſo Rerline and Decline, or Incline and De- 
cline that the Plane falls into the Pole; that is 
the Plane doth paſs through both Poles ; and by 
that reaſon the Stile doth make no Angle with theſ in 
FPlane, but it doth lie parallel to it, and thoſeſ 8e 
| Plains are ſaid to be leſs than Eguinocbial Planen ly 
' Thar paſs between the Zenith and the Pole, auth 
' Thoſe are ſaid to be more than Eguinocrial Planes, 
when the Plane falls between the Pole and the Ho x; 
rigon. bu 
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. CG HAT. U.. 
lied How to place the Dial «pon the Plane, 
HY draw a Line on the P/are parallel to the 
af Horizon, which may be be done by a Levil 
norel#f other convenient Inſtrument ; chen make choice 
chef ſome convenient Place in that Line for the 
enilenter of your Dial; then with 2 Line of Chords 
nee a Semicircle, draw the Meridian on the Plane, 
making it to aſcend or d ſcend according to the 
„ Former Rules, fo much as you find the diſtance 
mesIof the Meridian and Horizon to be; then bring 
Taptyour Paper-draught , and placing the Meridian 
el lef the Paper-draught to lie on the Meridian of the 
ane, you may Transfer the Sahſtile and Hour- 
lines on the Plane having reſpect to the Coaſt of 
ben lhe Meridian's Aſcenſion or Deſcenſion (if you 
tinldave not erred in any working) then will the 
Pattern cut out for the Stile being ſet over the 
Mg ſtile, have reſpett to the elevated Pole. 


— i. 
Ire — — — 
8 — 
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I CHAP. XXXII. | 
F Declining «»4 Jnclining Planes and 
De. how Hour-lines may be deſcribed upon them. 
8 Aving in the former Chapters, given you ſeve- 


ral Varietys of Direct and Declining Reclin- 
thel ig Drals; as falt direct South and North Recliners : 


Off Secondly of direct Eaſt and Weft Recliners : Third 


ly of Declining Recliners; it may now be expected 
andſ that I ſhould do the like for the Inc/ining Drals - 4 
en poſite to them, of which there are alſo as many Va- 

rie ties, but ſeeing that theſe Inclining Dials are 


but the under faces of the Rec/iners, beholding 
bi Q 5 the 


' 
| 


' 


—— 
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hold the Zenith; the making of them differs 
nothing from theRec/:iners already mentioned; and 
all the Reguiſites, as Meridian's Elevation, Sub. 
flile's diſtance from 12, and the Stiles height, and 
the Hour Diſtances, are the ſame both in the I. 
cliners, as they were in the Recliners : Therefore 
having found the Meridians Aſcenſion or Deſcen. 
ſion on your Inclining Plane, and draw a Reclining 
Dial on Paper for its upper face, place the Me- 


ridian of your Paper-Dial upon the Meridian of your i 


Inclining Plane, ſo ſhall you find the Stile being ſer 


over the Subſtile to have reſpect to the Elevated Pole. |di 


Note 1. if you are to ſeek what Names or Nun. 
bers to ſet to your Hour. lines, obſerve the Note, 
in the IX. Chapter, which Rule is General. And, 

2. That no South erect or Inclining Dial, can 
have the Sun to ſhine on any Hour-line that falls 
above the Horizontal-line ; and thoſe Hours on the 
North-Recliners that falls below the Horizontal- 
line, belongs alſo to the South Dials. 


| Beflex Dialling, 


—— cM xxx 


EfleQion is belt made by a piece of Looking: 
Glaſs which is ſo much the better, by how 
much it is Thinner ; for the Thickneſs of it cau- 
ſeth a double ray of Light to be reflected, and re- 
quires a Greater Elevation of the Sams Beames than 
a Thin one doth: It muſt be about Seven times the 
Thickneſs in breadth; and becauſe Glaſs reflects 
from upper and neather Szperficies, and fo mates 
tw 


the Nadir, at the ſame Angle that the Recliners be. y 


two Spore „Colour the lower Superſficies thereof 


 be.| with Oy! Olour, and it will make but one / pot. 


Br Koom, hat is parallel to 4 piece of Glals, 


and] Placcd exactiy Horizontal. 


I. Lrſt, Determine the moſt convenient Point in 


fore the Wixdow where to place the RefleQing- 
cen-|Glaſs, as near the Ceiling as you can conveniently, 
nine provided it be not ſo near as that the Corniſb of 
Me- the Window will ſhadow the Glaſs when the Sun 
our is high in Summer, ſuppoſe within Io ora 11 Inches 
ſet of the Cieling; then find a Point upon the Cieling 
ole. directly over your Glaſs, thus: Hold a Line and 
um. Plummet to the Cieling juſt over it, and the place 
ote, were the Plumline toucheth the Cze/:ng is the 
Ind, Point; then through this Point draw a Perpendi- 
can ſcular to your Window : Now if your Window be 
alls exactly South, this perpendicular upon the Cieling 


fer How to make a Dial «pon « Cieling of « - 


the 
fal. 


will be a Meridian. line; but if your Window de- 
clines the true Meridian line will make an Angle 
with this perpendicular, equal to the Quantity of 
its Declination. Therefore having found the De- 


clination of your Window, take 60 deg. of Chords, 
and ſerting one foot in the Point on the Cze/rng, 


with the other deſcribe a Circle, and ſet thereon 
(from your Perpendicular) the Declination of your 
Window, toward your Right Hand if Weſt, but, 
toward your Left Hand if Eaſt; then draw a Line 
from the point on which you deſcrib'd your Circle, 
which Line ſhall be your Meridian: line. 

2. Draw an Hor:izontal-Dial upon the back of 
ſome Table, or ſome Plaiſter-wall, or Floor. 

3. Take the diſtance between the G/s and tte 


Cieling with your Compaſſes; then come to your « 


Dial 


Dial on the Wall, and lay one fide of your Square 
to the Meridian line, and the other croſſing the — 
Stile; then move the Square upon the Meridian. 
line, till the extent of the Compaſſes does cue ſc 
touch boch Stile and Aleridian- line, and that point 
of the Stile which does touch the Square, may 
be called the Gl. point, from which erect a per. 
pendicular, and where it cuts the Meridian line 
make a point, which will be the Eguinoctfial. point, 
from which alſo erect a perpendicular, which will 
be a Tangent; then at ſome diſtance on which 
fide of the Equinottial-pornt you find moſt con- 
venient, ere& another Tangent; theſe two Tang-| 
ents will cut the Hour-/ines in the Points, which 
may be called the Hour points. 

4. Take the Diſtance between the G/a/s-point and 
Equinoftial-point, and extend it from the G/a/s to the 
Meridianline on the Cieling, and where it touch- | 
eth, that is the E e e upon the Cieling. In 

5. Set off correſpondent Tangent - lines upon the Hh, 


- 


Cieling, and making like Hour. points, through thoſe | 
Points draw the Ilour- lines. | f 
6. This Dial is nothing but an Horizontal: hy 
Dial inverted, the Center being in the Air, ex- h 
cept you make a North. Dial, (which is ſeldom 
done) then it will be upon the Cieling, which you | 
may find by its diſtance from the Equrnottial-point ; 
then upon that Center deſcribe a Circle, and like- 
wiſe out of that Center erett a Perpendicular to 
the Meridian-line, for the Hour line of 6; and 
you have no more to do but to ſet off from the 
Hour-line of 12, all the other Hours according to || 
their ſpaces, in an Horiæontal. Dial. | 
| Laſtly, Let your Dial on the Wall, Remain 
to take Diſtances for uſes at any other time. | 
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55 CHAP. XXXIV. 
A thoſe that fall in a Right Sphere, vis. ſuch as 
(Ch 2 arallel zo the Axis of the World, and their 
Baſes Parallel ro the Equinottial. 


be Our-lines may be drawn upon thoſe Cylin- 
| ders, with great eaſe and exaQueſs, al- 
„ {hough in them there may be various Poſitions of 
he the Axis. 
ſe] Sezcr. I. If the Axis fall in the very Center 
F the Baſe of the Cylinder, then divide the Cir- 
al- kumference of the Baſe of the Cylinder, in 24 equal 
x- parts, and draw lines from the Center to each of 
hoſe Points, which will be the Hour-lines for the 
Baſe of the linder: And where thoſe Lines cut 
he Circumference Lines, drawn from them down 
be Cylender*s Side, they ſhall be the true Hour- 
tO Limes, which will be all Parallel each to one 
1d mother. | 
e | Sxtcr, II. If the Point of the Axis, fall not 
o ſuſt in the Center of the Baſe, of the Cylinder, thro? 
ſthat Point where the Axis falls, and the Cen- 
in ter of the Cy/ender draw a Line, and with a pair 
ok Compaſſes take the neareſt diſtance n the 
xis 


- 2 


Axis. poim and deſcribe a Circle, which divide into 
24 equal parts. (beginning at the Diameter firſt |! 
drawn) Lines drawn from the Axis Point, through 
every one of them, and extend to the Side or Cir. 
 cumference of the Baſe of the Cylinder, ſhall be 
Hour lines, and again Lines drawn from them 
8 the Side of the Cylinder ſhall be Hour. line: 
alſo. 

Secr. III. If the Point of the Axis, fall in 
any part of the Periſerie of the Cylinder's Baſe. 
Then divide the Circumference of the Oylinders 
Baſe, into 12 equal parts, beginning at the Axis. 
Point; Lines drawn from thence to the ſeveral 
Points, in the Periferie of the Circle, and alſo 
3 own the Oylinders Side, they ſhall be the Hour. 

Ines. 
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your Dial, faſten a thin Plane of Wood, which will 
touch the Pillar in a Perpendicular. line. 

2. Take the Declination of this Plane, and draw 
Dial upon it to that Declination; then puns 
the Stile of this Declining Plane, long ons 
when produced through the Plane, to fix faſt in 
the Pillar; but be ſure that your Stile makes an 
Angle on the Declining Plane, equal to its true 
height, For Example, if your Plane decline 30 ® 


„fits height above the Plane is 32 37/. Then by a 
.. Candle or your Eye, ſee where the Sie through 


every Hour direts upon the Pillar, on which places 
ake marks; then cutting away your Wooden 
lane, leaving your Stile fixt in the Pillar, draw 
our Hour-lines by the fide of a bending Ruler, 
om the Center (which is gee the Stile enters 
the Pillar) to the — and pt: lacing your Hours, 


our Nial is finiſhed. Rv rhe like means von mau 


to the Meridian line, and the other croffing the 
Stile; then move the Square upon the Meridian. 


Dia on the Wall, and lay one fide of your Square 


line, till the extent of the Compaſſes does exactly 
touch both Stile and Meridian- line, and that point 
of the Stile which does touch the Square, may 
be' called the Glaſs-poinr, from which ereQ a per- 
pendicular, and where it cuts the Meridian line 
make a point, which will be the Eguinoctial. point, 
from vrhich alſo erect a perpendicular, which will 
be a Tangent; then at ſome diſtance on which 
fide of the Eguinollial. point you find moſt con- 
venient, erect another Tangent; theſe two Tang- 
ents will cut the Hour-lines in the Points, which 
may be called the Hour. points. 

4. Take the Diſtance between the GI0/ point and 


ridiam line on the Cieling, and where it touch- 
eth, that is the E oper oh mr upon the Cieling. 
5. Set off correſpondent Tangent- lines upon the 
Creling, and making like Hour. points, through thoſe 
Points draw the Hour. lines. WY 
6, This Dial is nothing but an Horizontal: 
Deal inverted, the Center be in the Air, ex- 


cept you make a North. Dial, (which is ſeldom 


done) then it will be upon the Cieling, which you 
may find by its diſtance from the Equinottial-point ; 
then upon that Center deſcribe a Circle, and like- 
wiſe out of that Center erect a Perpendicular to 
the Meridian. line, for the Hour line of 6; and 
you have no more to do but to ſet off from the 
Hour- line of 12, all the other Hours according to 
their ſpaces, in an Horizontal. Dial. | 

Loft, Let your Dia on the Wall, Remain 

to take Diſtances for uſes at any other time. 


1 and extend ĩt from the G/a/s to the 


CYLIN. 
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EcYLINDRICAL DIALLING, |} 


| either 
Concave or Conver, 


1 a 
CHAP. XXIV. 
Of thoſe. that fall in a Right Sphere, viz. ſuch as 


lie Parallel 20 the Axis of the World, and their | 
Baſes Parallel ro the Equinottial. | 


Our-lines may be drawn upon thoſe Olin. 
ders, with great eaſe and exactneſs, al. 
though in them there may be various Poſitions of 
the Axis. 3. 
Secr. I. If the Axis fall in the very Center 
of the Baſe of the Cylinder , then divide the Cir» | 
cumference of the Baſe of the Cylinder, in 24 qu! 
parts, and draw lines from the Center to each of 
hoſe Points, which will be the Hour-lines for the | 
Baſe of the Cylinder : And where thoſe Lines cut 
the Circumference Lines, drawn from them down 
the Cylender*s Side, they ſhall be the true Hour- 
Lines, which will be all Parallel each to one 

another. | 
Sgr. I. If the Point of the Axis, fall not 
juſt in the Center of the Baſe, of the Cylinder, thro? 
that Point where the Axis falls, and the Cen- 
er of the Cy/ender draw a Line, and with a pair 
of Compaſſes take the neareſt diſtance * the 
Lxis· 


—— _—_— 


1 


- . 


—_— and 1 — a mann Far divide into 
= 24 aqual parts. (beginning at the Diameter firſt 
drawn) Lines drawn from the Axis Point, through 
every one of them, and extend to the Side or Cir. 
cumference of the Baſe of the Cylinder, ſhall be 
Hour. lines, and again Lines drawn from them 
_ the Side of the Cylinder ſhall be Hour. lines 
alſo. 

Secr. III. If the Point of the Axis, fall in 
any part of the Periferie of the Cylinder's Baſe. 
Then divide the Circumference of the Cylinder's 
Baſe, into 12 equal parts, beginning at the Axis. 
Point; Lines drawn from thence to the ſeveral 
Points, in the Periferie of the Circle, and alſo 
5 own the Cylinder's Side, they ſhall be the Hour. 

ines. 

Scr. IV. If the Axis point fall without the 
the Boſe, of the linder. Then the diſtance be- 


| tween that Point, and the neareſt part of the Pe- 


riferie, of the Cylinder's Baſe, being made Radi. 
2, and a Circle be thereon deſcribed, and divided 
into 12 equal parts; then Lines drawn from the 
Ax#s-Point, through thoſe Diviſions ſhall each of 
them cut the Periferie of the Cy/inder's Baſe, in 
two Points, from which Lines drawn from one to 
another (each to this correfpondent) they ſhall be 


che Hour-lines, and from them Point-lines down 


Fi Cylinders Side, muſt Parallel-Lines be drawn. 
ſo, 


e 


3 


CHAP. XXXV. 
To mike a Dial pon 4 Pillar of an Houle. 


1. N that fide of the Pillar (or on that place 


Y which is all one) where you would make 
| 1 5 your 


* — 28 ww as Wy a ems 
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touch rhe Pillar in a perpendicular-line. = 

2. Take the Declination of this Plane, and draw 
Dial upon it to that Declination; then prepare 
the Stile of this Declining Plane, long enough 
when produced through the Plane, to fix faſt in 
the Pillar; but be ſure that your Stile makes an 
Angle on the Declining Plane, equal to its true 
height; For Example, if your Plane decline 30 
its height above the Plane is 32® 37. Then by a 
Candle or your Eye, ſee where the Stile through 
every Hour direQts upon the Pillar, on which places 
make marks; then 7 away your Wooden 
Plane, leaving your Stile fixt in the Pillar, draw 
your Hour- lines by the fide of a bending Ruler, 
from the Center (which is where the Stile enters 
the Pillar) to the marks, and placing your Hours, 
your Dial is finiſhed. By the like means you may 
project as many Dials as you pleaſe, upon a great 
Globe, or Two Freeſtone Hemiſpheres, or upon a 
Cone, or what you pleaſe. 


O F 


your Dial, faſten a thin Plane of Wood, which will 


\ * 
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OF THE ih 


FURNITURE ; 


with which a 


Hun ⸗Dials 
may be Beautified; q 


AND 


How to Deſcribe ſuch Furniture upon all Sorts « 
Upright, Direct and Declining Dials, Geome- 
PIP h 


— al 


IC 


CHAP. XXXVI. 


Of ſuch Circles of the Sphere, as are deſcribe. 
e Sun Dials. 7 


Any Aſtronomical Concluſions, may be per- 
formed by deſcribing of the Circles of the 

re upon Sun-Dials : of which I have made 

oice of theſe following. 

1. The Parallels of the Signs, ſhewing in par 

= 


— 


8 


] 
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part of the Zodiacꝶ the Sun ic, 
Year. * 


2. The Diurnal Arches, ſhew 


ing the length of 4 


at all times of the 


the Day throughout the Lear. 


| 


2. The Hours from the Su 


18 Ri ſing, or Set. 


- 


ing; or otherways called 

ian Hours. . | 
4. The 7ewiſh Unequal, or Planitary Hours. 
5. The Azimuths, ſhewing in what quarter f 

the World, or upon what Point of the Compaſs, 


the Babyloniſh and Ita |! 


„ 
*- . 


the Sur's on at all times of the Day. 


—_— th —_— » — —_— 
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CHAP. XVII 
How to deſcribe the EquinoRial', the two 


Tropicks, «74 ofher Parallels of Decli- 
nation, upon any Sun · Dial. 


HE two *. being the Boundaries of 

the Sur's Courſe (for he never exceeds 
thoſe Limits,) theretore it is beſt, fit to ſhew 
how they may be deſcribed ; for berween them 
all other Circles (either Great or Small) mult 
be Projected, and the manner of deſcribing them 
upon ſeveral Planes is Various. | 


Siacr. I. 
On the dire Eaſt or Melt, and Equinort- 
ET an 72 be of direct Eaſt. Dialt in the 
Latitude of 31 deg, 30 min. | 
ow to deſeribe the Hour. lines upon theſe 
| 1 Planes, 


* 
— 
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= 
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2 
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] 


4 
14 


i N let upon it 23 deg. 30 min. from R to &, and draw 
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Planes, is ſnewed in the 47h and 22d Chapters off 
this Book. Therefore ſuch a Dial being drawn a 
in Figure 25, through the Foot of the Perpend: 
cular Stile, as at E, draw a Line MEN, Paralle; 
to the Horizon; for the Horizontal. Line in all 
Planes, mult be drawn through the Foot of the 
Perpendicular Stile, and alſo through the Poin: 
wher the Equinoctial Circle croſſeth the Hour-Line 
of Six. Your Dial, with the Equinodial-Line here. 
of, HE 8, being drawn, we come to deſcribe 
the 1ropicks. 

1. Upon a piece of fine Card-paſte-board, draw 
the Line O R, as in Eigure 26, repreſenting the 
Equinoiial Line in your Dial; and (becauſe the 
Tropicks are 23 deg. 30 min. diſtant from the E. 
gquinottial) with 60 deg. of your Line of Chords. 
upon the Point O, deſcribe an Arch of a Czrcle, and 


the Line O 8&, repreſenting the two Tropicks ; and 
the Angle SO K, you may call a 171207. 

2. Out of your Dial, take the length of the 
Perpendicular Stile E G, and ſet it upon your 
Trigon from O to P, and draw the Line P 6 Per 
Pendicaular to OR. Allo, 


Prey 
' 


Take the di- , 7 with the Equi- q ) aud 
a 


7 7 

Rane from G, \, 8 / noftial, and Nr draw \r 

to the Interſeft- ſet it upon the &'s > the &5 P dica- 
[4 t 
v v 


in of the Hour ) 10 Trigon from Lines tol larto 
line of 1170, to | 110 R. 
— — — — 


Thus having prepared the Trigon, out of it take 
the diſtance P 6, and ſer it upon the 6 a: Clock 
Hour Line, from E to c : Alſo take the diſtance 
4 7; and ſet it upon your Dial from V. j0.þ, and 
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from VII to d: Alfo take 8, and ſet it upon | 
_ Dial from IV to a, and from VIII to e: 

ikewiſe take the diſtance 39, and ſet it on your 
Dial from IX to . Alſo, take r 10, and ſet it 
on your Dial from X to g; Laſtly, take v 11, and 
{et it on your Dia from XI to h. | 

Theſe Pointe a, b, c, d, e, f, g, b, are the Points 
through which the Tropic of Cancer muſt be de- 
ſcribed; therefore it through them a Line be 
drawn with an even hand making no Angles, that 
ſhall be the Tropicꝶ of Cancer. 

The Tropic of Capricorn may be deſcribed in 
the ſame manner, for if from your Trigon you 


take | 
r 89 And ſet 0 W Af 
. _ 9 it upon 1 4 
The diltance j f 10 "your Dial? X m | 


11 from [XI 2] 


Thoſe ſhall be the Points through which the 
Trepick of Capricorn mult be deſcribed ; therefore 
if through & / m u, a Line be drawn with an even 
Hand, it ſhall be the Tropicꝶ of Capricorn : And, 


March, o top of theSti/e will 
Sept. 12{ paſs along rhoſe 
Tune, 11 reſpeRive Lines. 


which 


Aries, 
the Sun 1s about 


Libra, or 
is in Cancer, 


When — 5 ; 92 115 the Shadow of the 


And according to this Method, may any other 
intermediate Parallels of Declination be inſerted; 
as for Example Suppoſe I would inſert the Pa- 
rallels of the Suns entrance into the 12 Signs, 
Aries and Libra are inferted already, alſo Cancer 
and Capricorn; for the reſt, as when the Sun 


enters into 


Taurus, 


8 30 min.) | 
of Declinarion, 


7 8 Sun hath 20 deg. 12 min 


Therefore take 11 deg. 30 min. and 20 deg, 
12 min. out of your Line of Chords, and fer them 
upon the Arch RS of your Trigon, from R to V 
and X, and draw the two Lines O V and OX. 
Theſe Parallels, being thus put into your Tri- 
gon, they may be transferred into the Dia“ in all 
reſpects as the Tropic were; and as you ſee 
done in the Figure XXVI. > | 


Szcr. II. 
In « Direct South or North Dial, Fig. 27. 


IJ Aving drawn your Dia as is taught in Chap- 
ters 2, 3, or 17, 18, together with the Stile, 
your firſt work muſtabe to proportion your Stile to 
» your Dia /; which to do, aſſume any convenient 
Foint in the Subſiile (here the Line of XII) for 
the farthermoſt Tr9pick, as here the Point S; then 
the Stile's height being 38 deg. 30 min. add 23 d. 

30 min. thereto, the Sum is 62 deg. and that is 
the Meridian Altitude of the Sun when He enters 
Cancer, and the Complement thereof to 90 deg; 
15 28 deg. Therefore, upon the Point Cancer, 
make an Angle B S A, to contain 28 deg. fo ſhall 
the Line S A cut the Axis of the Stile O A, in 
A; then from A ler fall a Perpendicular to O S, 
| | 48 


. ea... > 
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as AB; and ſo is your Stile proportioned to your 
Dial; and the Line CBD (being drawn Parallel 
to the Horizon, through the Point B) ſhall ba be 
Horigontal. Line of your Dial. „ „ 
This done, prepare a Trigon, as Figure 28, in 
which make E F equal to O A, and F G equal to 
O B, and E G, to A B, the Triangle E FG, in 
the Trigon, equal to the Triangle of the Stile 
O A B, in the Dial. | - 
From the Point E, draw a Perpendicular to 
EF, as E 12, for the Equino#a/, and upon E, 
with 60 deg. of Chords deſcribe the Arch H x2 L, 
and upon it ſer 23 deg 30 min. from 12 to Hand 
L, and draw the Line E H for the Troprick of Can- 
cer, and E L for the Tropicꝶ of Capricorn: Draw 
the Subſtiler Line F G, quite through the Trigon, 
croſſing the Eguinollial in a, and both the To- 
ct. = 
2 This done, out of your Trigon take the di- 
ſtanc from F to a, and ſet it on your Dial from the 
Center O to c, through which Point draw the Line 
c = for the Equinoctial: Then from O, the (en- 
terof your Dial, take the diſtance to the Iuterſection 
of the Hour. line of 11, or 1 with the Eguinactial, 
and ſet ir on the Trigon, from F to h: Alſo take the 
diſtance from O, to the Interſection of the Hour- 
line of 10 or 2, and ſet it from F to c: Likewiſe | 
take the diſtance from O, to the Interſection of the 
Hour-line of 9 or 3, and ſet it from F to d: Laſtly, *x 
the diftance from O, to the Interſection of 8 r 
4, with the EquinoZial, fer from F to e; and 
draw the Lines F a, F b, F c, F d, Fe, through 
the Trigon, making them 12, 11, 10, 9, 8, and 
I, 2, 3, 4, &c. Now 10 find the Points upon. | 
ile Dial, though which the Fropicks muſt _ ; 1 


& CT 


Woh 12Ywill reach (S gon thec 12 

The Diſt- if from 0, ). / 1 I 
ance frome 10 Sthe Center Yo N 2 
F to of the Dial (b of C9 3 
8hto | 


Through which Points the Tropic of Cancer 
muſt be drawn with an even Hand: And, 


will reach c VS upon; 12 12 
from O, 14, the J11 
the Center d I Hour- C10 2 
ot the Dial * Lines Je 3 
2 y.0T 8 6 


12 

The Diſt. \1 
ance frome 2 
F to 2 
5 4 


Tbrough which Points the Tropicꝶ of « apricorn 
muſt be drawn, And thus you have the ERL. 
nocrial, and the two Tropicꝶs, deſcribed upon à 
Direct South Dial. 


Sxzcr III. 


Hom to deſcribe the Eguinoct ial, and the two | 
Tropicks on any Upright Dial Declin- 
ing; or in ſuch as both Recline and Decline, i 


N Example of an Upright Dial Declining 

from the South Weſtward 30 deg. The 
making of thei Dial is Taught in the 515 and 81h 
or 26th, and 271 Chapters of this Book: There- 
fore having drawn ſuch a IV, with the Si and 
and Subſtile in a Due Poſition, you will Fnd the 
height of the Srile to be 32 deg. 27 min. Eirſt, 
make an H9r;20nta! Dial for the Latitude of 32deg, 
3 | 37 min. 


Cy 
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27 mim. as in the Declining Dial, Figxre 29 where 
the Subſtiler Line is taken for the Hour- line of 12, 
as it is there marked, and the orher Pricked-lines, 
are the Hour-lines of an Horizontal Dial for the 
Latitude of 32 deg. 37 min. Now, if according 
to the direCtions of the foregoing Sefions you 
make Trigon, and inſert the Equinotfzal, and Tro- 
bus; and afterwards expunge the obſcure Lines 
ot the Horizontal Dial, the Equinoctial Tropicks, 
and Horizontal Line will be the ſame, as it they 
had been inſerted from the true Hour-Lines be- 
longing to the Dial Plane. 

And as the Tropichs were deſcribed, ſo likewiſe 
may the Parallel, oi the Sun's Enterance into the 
other Signs, be inſerted if into your Trigon, you 

ut there Arches of Declinations from the Egui- 
noc fia, Namely 11 deg. 30 min. and 20 deg. 
12 min. And ſo are the Parallels of the Signs 
put into the Dial, Figure 29. 

And in any Dial, alſo may the Diurnal Arches be 
deſcribed, it you put into the Jyigon ſuch Decli. 


nations, as the Sus hath from the Equinottial, 
when the Days 1s either, > 

1 50 = — 

eg. Min. 'HY NG T- 

2 * oy 20 | Ches put in- 

1 ( 1 Hours | 21 40 | tothe Sourh- 

4 > Dial repre- 


"3 5 55 Priekedlines 
12 0 o} there, in Eig. 


Or 
11 
12 
27 and the 


Ligen thereunto belonging is Eg. 28. 


ey long, 5 as: 42] 
1 | ſented bythe 


| 
— 


CHAP, 


1-20 


— 15 


AP. XXXVIII « 

How the Hours from the Sun's Riſing 44 7 
Setting, are to be deſcribed into all ſorts 
. of Sun⸗Dials. 


N. 
W Hours from Sun. Riſing, are called the] 
L Babyloniſb Hours, for they begin their Day 
at the Suns Kiſing; and the Hours from Sun.“ 
Setting, are called the Italian Hours, for in Iralhyh 
they account their Time from the Serring of the 
Sun the Day preceding. 4 
The manner how to deſcribe the Hours (is the 
{Game in all Planes, and) is eafily performed: 
And becauſe that upon a full Soutb, or Horigon - 
tal Dial, they will apper moſt Uniform, I have 
therefore made choice of a Direct South Dial, as 


in Figzre 27. te deſcribe them: Your Dia being 


| 


v 


drawn, and the Eguinactial Y, the two Tropicksfj 
, and y, and the Horizonal-line, Sun- 
Riſe Sun- Set; you muſt (by the laſt Chap.) l 
deſcribe two obſcure Parallels of Declination , q 
one when the Day is 8 Hours long, as © 8 ©, and 
the other when the Day is 16 Hours long, as 
* 16 &, the — —— when pf 
the Day is 12 Hours long. 18 
Being thus far prepared, the inſcription of theſe 
Howr's will be very eaſie; for it is plain, that i 
when the Day is but 8 Hours long, that the Sun 
es at $ in the Morning; and the firſt Line af 
ter te Suns Ring ig 9 in begun, alſo 
when the Day is 12 Hours long, the Sun Niſer at 
6 in the Morning, and the firſt Hour after, is'7 


3-02 


| 
5 
| 
| 


( 229 , 
n the Morning; Laſtly, - when the Day 
— Hours long, the Sun Riſes at „ 


is 1 


ind the next Hour after is 5 in the Morni 
ill the reſt as in this Table, Therefore, 2 ke 
nd ine drawn through the interſection of theſi 
te Hours Lines, with the Parallels of 8, 12 and 16 
ours, hall be the fuſt Hour after the Sun Riſing 
all — Lear long. 
the In he like manner, if you 
. ＋ wou ert eventh 
| Levgrh pr Days > | after the Sans Niſing By 
due Table you ſee, char the 
oo — bn for 
the length of the rhe 
; ſeventh Tour from Sun Riv 
| ſing is 3 in the afternogn; 
17g 
. therefore obſerve where the 
9 


2 
_ 
— 


2 
U 


. 
= 


Hour line of 2 ctolfeth t 
Parallel of viii Hours, which 
is at 4. Alſo by che Table 
you ſee that in the Parallel 
12 of xii Hart, for the length 

I] of the Day, the ſeventh 
2] Hour from San Nfg, is f 
2] in the Afternoon ; therefore 


— 
[Pen 5 = © ww 
O 


— — 


obſerve where the Hows lia 
1 dh the By EquinoTial, which is at b. Third- 


K Aer; 


1 pov. ion, that in the Parole! 'off 

engtk of the Day, the leventh 

fa oP e 11 in the Forenoon 

— obſerve where the Haur- line of 
the Parallel of xvi Howrs, for the 


aan e b all a 
at band through theſe Points, ab c, 8 | 


1 ne, throughout * 


De 


2 
by the help of this Table, Fare dran 

lines. from the Sun's Ri/ong;, - d 
— drawn, and numbred as in gare 2). 
In the fame manner, as the Haurs from the 
Sm Rifeng (which ate the Babyloniſh Hours) were 
dun, may the Hour from the Saus Sertin 
| gilt at the Italian. Hoxrs) be drawin.: The 
difference being only in the numbring of them 
' the Hour from Sun Rifdag, bein —_— fro 
the Heft end of the Harigontal line, by 1, 2, 
„ ., 6, 7, 8, 9, 10: And the Hours from Sun- 
Setting, from the Eaft end of the Horizontal -line 
backwards, by 23, 22, 21, 20, 19, 18, 17, 16, 
333 A appears in Figure 27. 
A Corollary ariſing from the Work of this Chepter 


The Howr-lines from Sun-Rifing and Setting 
being deſcribed upon any Dial, as is before taught 
there Will by theĩx correſpo ndent interſections one 
with another, be Points 9 2 through me 
if Lines be ** with an even hand, 
ſhall be the Parallels of the length of rhe — 
A ſach are Pricked Lines in Figures 27, numbaed 
upon the Meridian Line of the Dial, y 8, 9 


LE Ibis 13, 14, 15, 16. 


n 


CH 4 P. XXXX. 
Of rhe Fewh, e Ol 3 


— wp” — 
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du of their Day, 


- common 


et Mon; ſo that id che dmr, all de 
tit the S bath Nor Ditch nition] we 
r Shana C 
Hoxr ; and in the Vimer when the Sun hath Sh. 
Declination the Haurr of their Diry welt Ihrer 
than a common equal Fh ; but when then | 
is in the _ their Fours are . ok to dt 


0 
ifto all | 


The Inſeriprion of theſe”: Houndints, "ita 
fores of Sun. Dialr is vety baſie, being much like | 


the Inſcription of che Tretran, and E r 
halves, 


4 Favghr in the laft Chapte 
Having drawn your Dial, with Hours, | 
and quarters; and alfo the Equino@tal, He! the theo 
I had Horizontal-line ; and wa the Fr. 


* 


* 


. "OO, 1 1 


TThe The Eq qui "The Pe- rallels i tholengih 
Few rg! 2 of the Day, as 2 
8 141. tone in Frere - | 
— — — Which a South-Diat | 

| Declining — 


15 15, 0g ou myſt 
mike chokes r 
* — of Mu | 


be he th and 1 e f 
— +. thoſe two :/ 


convenient for this 
purpole | 


Parallels are moſt © 


ON — —_ RN 


"*purpoſb ; beeauſe the Fewi/h Hours, in thoſe Ba- 
rent wt fall _ the even Havrs, halfs, 
er quarter: Now the Points through which che 
Neuß hours are to be drawn, as the Table be- 
ore will direct; wherein you ſee, that the ſirſt 
Fewiſb hour is to be drawn through 5 hours, 45 
min. in the Parallel of 15 hours, through 7 in the || - 
| Equinottial, and through 8 hours and 15 min. in 
te Parallel of 9 hours: In like manner the ſe- 
cond ſemiſb hour muſt be drawn through the in. 
terſettion of 7 hours, in the Prrallel of 15 hours, 
througa 8 in the Equinactial; and through 9 in 
the Parallel of 9 hours: And ſo muſt all the reft | 
of them be deſcribed as the Table does direct, and | + 
As you ſee done in Eure 30. And in this manner, 
by the help of this Table, may they be deſcribed 
in all ſorts of Planes, whither Direct, Reclining, 


* 


E Declining. 
Er. CHAP. XL; 
| How the Azimuth maſt be deſeribed, upon any 


HE Azimubs are great Circles, and being 

| upon all Dzals, become freight | 
Lines; and they are variouſly deſcribed, accord- 
ing as the Dial Plane is Scituated, particulars o 


S r 
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8 2 r. I. 


O «n Þ0zizontal Dial. 


IN theſe Dialt the Azimuths are moſt ealily 
1 deſcribed : For, your Dza/being drawn, wi 
the Iropicks thereon, you have no more tg do, 
then upon the foot of the ndicylar Stile as 
at O (in Figure 21.) ad a Center, to deſcribe a 
Circle, as S, NS, which you may divide into 
32 equal points (beginning at N) anſwering to 
the 32 points of the Mariners Compaſs, or elſe 
you may divide it into 90 equal parts or degrees. 
noted with & & *, c. and through thoſe points 
draw ſtreight Lines from O, the foot of the per. 
pendicular Stile, and they ſhall be the true 48. 
math upon an Horizonta! Dial, which you 
denominate by South, S. by E. S.S.E. SE. hs 
as you ſee done in Figure 31. 
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Szcr, Il. | 
Vpon a Direct Eaſt, or Weſt Dial, Fig. 25. 


Aving made an Eaſt Dial and therein inſerted 
the Eguinoclial, and the two Tropicks, and 
the Horizontal Line, you may proceed to deſctibe 
the Az:muths in this manner; 
Upon the point E, ot the Horizontal Line of 
your Dial, MEN, er«&t the Perpendiculor — 5 
4 * equa y 


— 


oal to o EG (the height of your Stile of your 
Diet) and upon Q, as a Center, deſctibe che 


it 
parts, repreſenting, one quarter of the Mariners 


Compaſs, and — thoſe Points, draw 
Lines to theddarezonta! 1 5 05 ©0000; 
from hic n rpendiculars from 


the Horizonte! Line, — — "thatl be the Azz 
Wide between the South and "he Ef an fo 
hole Points which fall between Top Rt and 

Noz, as E. N. ANB by N. 
Ire the fame Diſtances ſer upon the Hor eue, 
Line from E, towards the Left han as the tirſt 
Three A=/huths towards your Right hand, is 2s 
©, through which Foims, if lines be drawn 
pdicular to to the Horizontal]! Line, the 
be che Azimubs, or Points of the Compaſs, 
*berween the Eat and the North : As in Fe 25. 
And as the Eaft Dial contains the Azimmbs be- 
"Tween the Sozrh and the Fat: The Weft Dia 
wot cpnfaiy thoſe between the South and the 


* 
. . Ss Sv 23x* 4 b ” A "> 
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- 


Ste Alt. 
E * 10 South upright * 


— 4 


HE Diet with the Equinodial, and che two 
Tropecksand. the Horizontal Line deicribed 


1 the Azimaths ny be inſerted a 


G 25 —— * 


E. * * 
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Fig. 27. on wars 
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s 650 
. Erft, take the length ef the rfmnditult 
Stile of your Dial AB, and ſet it upon the Merz 
dian of your Dial fromm Bto MG. 
4%, Wich the diſtance GB, upon G 
deſcribe the Circle EBF, which divide into 16 
aua parts (if you wilh but I have here divided 

t but into 8, to ſhew the manner of the Wen 
in the Points & NN, Cc. Through iwhich 
——— G, draw obſcure lines extending them 
r | 


"Wo 


* 
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Vpon %e South-Declining Dial. Fig. 30. 

N 1 ſhall be of a South Dial, De 

1 clining Eaſtwards 15 deg. L 
Such a. Drat being drawn, and the Equinettidd,. 
Fropecks, and the Horizontal Line inſertedathere- 
Ion: Upon the Point. B of the Horzzonte! Lint” 
| exefÞ the Perpendicular BC, equal to BU, the 
Pexpeadicxiar Stile of your Dial; upon which* 


» | Point: C, deſcribe the Semicircle- RBS, which 
3 | dane, lay a Ruier to C, and the. Point G, awhere- 
the Hour. line of 12 croſſeth the Horiaontal Lins, 


cle RBS, at 
16 equal parts, 


ad 4 


and where the RH 
I that Feint begin mic it Into 


— — 


0.236 ) 
r, Or. And from * Ceiter 


| F 2 : 
1 2 ives obſcurly through thoſe Points, ex- 


ng them till they touch the Harixontal Eur 
de Pon 2h ez bi and , through 
Points Right lines deln drawn, Paralle!to 
the Meridian, thall be the Azimuth defired ; 
which you muſt number according to the Scitua- 
air of the Plane: Namely the Weſtern 41. 
maths on the Eaſt fide of the Meridian, and the 
Be Azimuths on the Weſt fide of the Meridian, 
8 r Ve N 71 
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How to make « Sun Dial by which « Blind 
Man may know the Hour of the Day. 


EL: 2 glaſs Globe, whoſe Diameter is 2 or 
the 


3 Inches fil'd with clear water, be placed in 

iddle of a Semi- Armilar Sphere, chfliſting 

of ſome Iron Circles, which repteſent Hour- 

Creles: If when the Sun ſhines, you apply your 

Hard or Fingers to theſe Iron Circles, that in which 

7 ou feel the Hand to be Burned by the Solar Rays, 
the Horary (ircle in which the Sun Exiſts. 

For the glaſs Globe full with water, £o unites 
the Solar Rays, that they Burn at ſome diſtance : 
the Circles of the Armillar Sphere, be preciſely 
the diſtance of the Focaa, the Focus will come 


that which is Diamerrically oppolite to the 
neun Hour of the day wertet, felt. 
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